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* LOW ELECTRICAL LOSS 
* MECHANICAL STRENGTH 
* RESISTANCE TO HEAT 

* PERMANENCE 

* ECONOMY 


/ 7 why DURITE Phenolic 


Resins are utilized by Henry L. Crowley 
& Co. Inc. in bonding powdered iron to 
produce Magnetic Cores designed for 


maximum efficient service. 


THE BORDEN COMPANY 


Chemical Division 
5000 SUMMERDALE AVE., PHILA. 24, PA. 
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Say the Revere Men in Rome, N. Y. 





No. FY in a series on Plastics Skill at work... 


-. 


=, 


=. 


PROJECT: 


Handle, whistler cap, 
and finger release for copper- 
clad tea kettle. 


CUSTOMER: 


Rome Manufacturing 
Division of Revere Copper 
and Brass, Inc. 


MOLDER: 
Norton Laboratories, Inc. 
MATERIALS: 


General purpose Durez 
phenolic in handle, steam- 
resistant Durez in cap, 


F pays to use your 
custom molder’s know-how 
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PRECISION PLANNING improves plastic parts 
design. Norton development engineer uses vernier 
height gauge to position front assembly hole on 


polyamide trigger. 


CREATIVE ENGINEERING speeds output, 
lowers cost. Duplex ram plunger press remodeled 
by molder cuts cure time. Shrink fixture in fore- 
ground assures accurate assembly, prevents waste. 








customer's model in perfecting new handle. 


@ Next time your plans suggest con- 
sideration of plastics, why not call in 
your custom molder early—when he 
can serve you to best effect? 

Example: Tools of a good house- 
keeper's ‘dream kitchen”, a new line 
of Copper-Clad Stainless Steel Revere 
Ware shows the value of having ex- 
perienced plastics molders cooperate 
in product development. 


A new bit with plastics msers 
is the handy" Durex Check-Chart. 
for yours. Durez Plastics & Chemicals, Inc., 
331 Walck Rd., N. Tonawanda, N. Y. 









With a good idea ready for the final 
touches, Revere officials called in Nor- 
ton engineers. Special skill in custom 
molding enabled Norton to make con- 
structive design suggestions for product 
betterment. Then, they devised special 
production equipment that multiplies 
output several-fold and assures preci- 
sion fit in assembly. 

Durez phenolics, impervious to boil- 





PHENOLIC 


ing water, light weight, and of lustrous, 
heat-resistant finish, provide desired 
qualities in the handle and cap. 

As specialists in the phenolics since 
the industry's earliest days, Durez field 
engineers, too, can bring the authority 
of experience to your problems. 

At any stage in your product plans, 
from the basic idea onward, we will 
welcome your invitation to assist. 


Fa MOLDING COMPOUNDS 


INDUSTRIAL RESINS 
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\ PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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Second Annual SPE Prize Paper Contest 


EMPIRICAL FACTORS IN INJECTION 
MACHINE DESIGN 


By A. R. MORSE® 


The injection machine of tomorrow will be designed NOT by a 
theoretical engineer with a slide rule, but by a practical manufac- 
turer with the courage o build an injection machine around a heater 


six feet long. 


OUTLINE 


Real development of injection ma- 
chinery to date has proceeded strict- 
ly on an empirical rather than a 
theoretical engineering basis. Be- 
cause designing engineers are un- 
familiar with thermoplastic materi- 
als, forthcoming molds, and active 
job trends in injection molding shops, 
modern injection machine design to- 
day lags far behind the molders’ 
current requirements. 


By examining some of the recent 
developments among injection mold- 
ers, and by recognizing the over- 
whelming importance of empirical 
design factors, many desirable fea- 
tures of future injection machines 
can be high-lighted to the distinct 
advantage of both the injection mold- 
er, and the various companies pro- 
ducing this now highly specialized 
equipment. 


The bibliography appended to this 
paper indicates the very limited 
technical literature pertinent to in- 
jection machinery. Few problems 
underlying injection molding equip- 
ment designs ever reach the techni- 
cal trade journals. From experience, 
often of a very costly nature, the 
molder has learned that he must 
prove in actual use the fond adver- 
tizing claims of the equipment manu- 
facturer. As a result, modern in- 
jection machines incorporate count- 
less rule of thumb improvements de- 
vised by the molder. 


This paper presents for the first 
time, a series of empirical observa- 
tions based entirely on injection ma- 
chines in actual use, and the con- 
clusions reached herein lead to sug- 
gestions for the design of a specific 
24 ounce injection machine which 
will not only meet but anticipate the 
molder’s requirements. 


* Service Engineer, Reed-Prentice Corp. 

The ideas expressed in this paper are those of 
the author and do not necessarily represent the 
opinion of the editors of the SPE News or of 
the Reed-Prentice Corp. 
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1 PATENTS AND FUTURE IN- 
JECTION MACHINES. 

The patent situation in the injec- 
tion machinery field is seldom taken 
seriously by manufacturers. The 
writer believes that most of the de- 
sign features of future injection ma- 
chines will not be sustainable by pat- 
ents. 

Many injection machine patents, 
such as the famed Gastrow patent 
(No. 2,057,945) which provided that 
the walls of a heating chamber con- 
verge in a ratio calculated to follow 
the change in bulk factor of the ma- 
terial as it melts, have been proven 
to be of negligible value from a 
practical viewpoint. In the Gastrow 
patent, for example, the element of 
time, and the very slow rate of heat 
transfer of the thermoplastics was 
overlooked. Almost weekly develop- 
ments are announced in the thermo- 
plastic material field which make 
present heaters more and more obso- 
lete. Since our knowledge of future 
machines will largely come _ second- 
hand (from the molder himself, since 
NO manufacturers have any research 
programs) it can be concluded that 
the injection machines of tomorrow 
will be covered by few if any pat- 
ents. 


2. HISTORICAL AND BACK- 
GROUND ASPECTS OF INJEC- 
TION MACHINE DESIGN. 

The development of the modern 
injection machine has been largely 
paced by the available thermoplas- 
tic materials and their application. 
Today, with our knowledge of the 
vinyls, polyethylenes and nylons, we 
should be thinking in terms of spe- 
cialized chambers instead of the ld 
multi-purpose plastifying Baw sq 
A modern nylon installation, for ex- 
ample, requires a very minimum of 
FOUR pyrometers, instead of the 
conventional two or three. Enough 
is known of modern materials so 
that we could easily anticipate fu- 
ture designs of heaters if only the 
empirical factors in heater design 
could be made explicit. But the 
background of the injection machin- 
ery picture is most unusual. What 
is quite obvious to the molder is 
barely understod by our equipment 
manufacturers, who almost without 
exception are concerned primarily 
with the design of other varieties of 
machinery in fields totally unrelat- 
ed to injection molding! 

No manufacturers have as yet per- 
ceived the real volume potential in 
properly designed and serviced in- 
jection machines. Most if not all of 
them merely regard injection ma- 
chinery as a (dubious) sideline to 
their staple products. A super-cau- 
tious policy has to date precluded 
much-needed specialized engineer- 
ing, and service and sales policies 
are not being specifically adapted to 
this particular industry. 

Concerns which build injection ma- 
chines are geared to a much more 
leisurely cycle of development sur- 
rounding machine tools, presses, and 
other established, long-life produ- 
ucts whose field service requirements 
are small, and new designs are long 
in appearing. When it appeared that 
radical changes in injection machine 
design are required every 2-3 years 


(Please turn to Page 5) 
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of completely Hydraulic Plastic Molding 





Equipment 


No matter what process — or 
a what plastic material you use — Watson- 


Stillman can supply molding equipment to fit. 


Horizontal Injection..........................0066. 8 to 80-oz. 
I bac cessnsnstasssescacnipssenenensnionsl 1 to 4-oz. 
Compression Molding........................ 50 to 1200-ton 
Tableting Machine............................ 10 and 100-ton 
Transfer Molding............................. 30 to 1200-ton 
Is occ vnssancaschvansbossivies 200 to 3000-ton 





Ask Watson-Stillman’s advice on selecting equip- 


ment or in solving any plastics molding problem. 
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FACTORY AND MAIN OFFICE HYDRAULIC MACHINERY DIVISION 
ROSELLE, NEW JERSEY 
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Empirical Factors in 
Injection Machine 
Design 
(Continued from Page 3) 


instead of every 15-20, many manu- 
facturers proved unable to adapt to 
the trends. Engineers could not be 
permitted to specialize in new ma- 
terials, new mold designs, or in new 
developments in hydraulics which 
presage new machines. The injection 
machine field today is kind of an in- 
dustrial orphan, and the chief com- 
petition it encounters is actually 
within the plants of the manufac- 
turers themselves! 

This trend has continued, and sev- 
eral new concerns found it profitable 
to introduce new machines to meet 
these rapidly changing conditions. 
Recently new machines, however, 
have brought no new basic concepts 
in injection machine function or de- 
sign. Today, this fact offers excel- 
lent opportunities for the construc- 
tion of new and refined types of in- 
jection machines by concerns whose 
managements will permit the spe- 
cialized type of engineering and 
sales engineering necessary to de- 
termine the molders’ needs with ac- 
curacy, and then to translate them 
into terms of the injection machinery 
which can be manufactured at a pro- 
fit in spite of changing conditions. 

The injection machine of the fu- 
ture must therefore be based on a 
simplified conception of the injec- 
tion machine which will permit great- 
er flexibility to meet the need to 
handle larger or smaller dies, or to 
use a longer or a shorter heater as 
conditions dictate. It is toward the 
projection of such a design that the 
present paper is aiming. 

3. CURRENT TRENDS IN INJEC- 
TION MOLDING 

In 1947-8, molders began abruptly 
to increase the number of cavities 
being molded. This trend, coupled 
with the marked drift toward ever 
larger parts, has gradually compel- 
led the injection machine makers to 
admit that a 12-16 ounce machine 
will supersede the 8 ounce in import- 
ance all in a space of less than 18 
months. It required nearly 5 years 
for the 8 ounce machine to displace 
the older 4 ounce models. Acceptance 
by the radio and refrigerator in- 
dustry of thermoplastics on a large 
scale indicate that the 24 ounce ma- 
chine may also replace the present 
12-16 ounce machines with equally 
great rapidity. The main emphasis 
of this paper, therefore, is directed 
toward perfection of an example of 
a 24 ounce machine which will sell 
widely (approximately 300 ma- 
chines within 2-3 years after its ap- 
pearance). Current trends in injec- 
tion molding indicate that the ac- 
ceptance of such a machine will be 
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almost automatic when and if it is 
offered to the trade. 


4. HEATER DESIGN 


Recent experiments indicate that 
ALL future heaters must be length- 
ened to meet the requirements of 
modern thermoplastic materials. In 
nylon molding for example, the ma- 
terial is extraordinarily slow to melt 
(absorb heat). Intense heat applied 
over a brief space-time interval is 
by no means as effective as moder- 
ate heat applied over a longer hori- 
zontal distance with a consequent 
longer TIME OF EXPOSURE of a 
thinner layer of material. This point 
is repeatedly overlooked because 
with the severe limitations of present 
machine designs and machine bases 
it is virtually impossible te length- 
en the heater. 

The ideal machine, therefore. will 
have a base or a stand which per- 
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LINK MOVABLE STATIONARY 
DER 





heater suggested for the empirical 
24 ounce machine toward which this 
paper is aimed will be at least five 
feet long (60 inches), in the heated 
zone, not including the feed receiv- 
ing chamber. 

Cleaning and dismantling heaters 
has been a bugbear to molders from 
the outset. Purging larger heaters 
upon material changes has become 
distinctly expensive. Heaters must 
be made less costly to permit a sep- 
arate unit to be used for each ma- 
terial, and a simpler heater construc- 
tion must be adopted. 

A simpler design of heater will 
eliminate the double shell construc- 
tion often used, giving markedly 
more efficient heat transfer. It will 
permit molders to dismantle heaters 
for cleaning without getting into ex- 
pensive major heater repair prob- 
lems requiring special heavy fixtures 
and tools. It will also allow better 
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HEATER INJECTION 
SUPPORT CYLINDER 












SKETCH No. 1 
Side view showing Stand Type Mount 


mits a heater of virtually any re- 
quired length to be installed without 
extra expense. A simple method of 
accomplishing this aim is shown in 
Sketch No. 1. It will be noted that 
the old conception of machine bases 
has been entirely eliminated in favor 
of any inexpensive pedestal mount 
permitted by use of the simple and 
accessible power unit described be- 
yond, and which can be mounted 
separately from the machine to which 
it is connected by flexible hoses. 
Only a portion of the machines in 
use today have as many as 6 shots 
in reserve in the heater at full ca- 
pacity on a competitive cycle. Only 
by using a heater which will have 
10-15 shots in reserve, stored in a 
longer heater at a much lower am- 
bient temperature, can the machine 
builder actually anticipate the mold- 
ers’ demands as far as heater per- 
formance goes. The conclusion can- 
not be escaped that future machines 
must be able to accommodate heat- 
ers of lengths as yet untried. The 


arrangement of heater bands, and 
permit full choice of thermo-couple 
location as experience is gained: with 
longer heaters. 

Heater bands and controllers can 
readily be arranged so as to,be most 
effective for molding vinyls, ace- 
tates, or styrenes in succession with- 
out the difficulties encountered in 
the present ineffecient multi-purpose 
heaters. A simple type of heater, 
also suitable for most nylon molding 
when a simple baffle plate is added, 
is outlined in Sketch No. 2. Note 
that the internal heater diameter 
does not change through the length 
of the heater, except to converge 
at the nozzle, and that straight bor- 
ing only is needed except for the 
shallow nozzle section which is easy 
to reach for machining. 

A single exterior diameter permits 
use of bands of a uniform size to be 
slid along to the right location for 
the. particular job. All heater as- 
sembly bolts are eliminated, as ex- 

(Please~turn to Page 7) 
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HOW T0 MAKE A In trade-marks and nameplates—and many another molded plastic part— 


PLEXIGLAS V_ offers attractive advantages. Sparkling clarity or sleek 


NAME FOR YOUR opaqueness, gem-like color or crystal transparency, and the infinite variety 


of forms and designs possible with this injection molding powder, beckon 


P R 0 D U C T W | T H the eye and create /asting product-impressions. 


1" ' 1 T From a processing standpoint, too, PLEXIGLAs V is profitably 
' practical. The unusual combination of high heat resistance 
j ] j j | \ with excellent moldability and exceptional clarity is what 

J ; 


makes PLeExiGLAs V a stand-out among injection molding 
powders. High heat distortion temperature and low shrinkage provide 


MOLDING POWDER extraordinary dimensional stability. Flow temperature is low for heat- 


resistant acrylic powders. 

Steering wheel medallions, handles, knobs, electric controls, househoid 
accessories, and other PLexicLas V molded articles have a brilliance that 
gives them increased decorative appeal. 

In a host of products, this sparkling acrylic plastic makes every piece a 
masterpiece. Let us show you what it can do for your products. Write 


for detailed information. 


PLEXIGLAS is a trade-mark, Reg. U.S. Pat. Off. PL@XxiG Las acrylic resin 
sheets, rods, and molding powders are manufactured only by Rohm & Haas. 


ROHM & HAAS COMPANY. ¢ 


WASHINGTON SQUARE, PHILADELPHIA 5, PA 

















Empirical Factors in 
Injection Machine 
Design 
(Continued from Page 5) 
periments prove threaded collars of 


the type indicated will provide ade- 
quate joint seals. It is also to be 


noted that the spreader section is 
machined from solid steel. No in- 
ternal lapping or fitting of the 


spreader is required because too lit- 
tle is known of the expansion factor 


tc. 


Tc2 


without scoring or sticking. Radical 
concepts like the proposed cooling of 
the entire injection machine heater 
will take root only slowly among 
present designing engineers, although 
extruders have already paved the way 
for this development. Only by using 
smaller masses of metal and giving 
the molder full control over tempera- 
tures in BOTH directions will he be 
able to accomplish the necessary con- 
trol over the melting and fusion of 
the new high melting point thermo- 
plastics which are opening up new 
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PLUNGER 4 











SKETCH No. 2 


Heater (T. C. 


of the heater body under heat and 
pressure which ultimately results in 
a loose fit between a floating spread- 
er and the shell, where material can 
lodge and burn. 

Higher wattage bands (1400 watts) 
are specified than the conventional 
1000 watt bands now used, and an 
indicator is used to show spreader 
temperature. Up to six or even 
eight pyrometer controllers will be 
required to regionalize the heat in a 


modern heater. And full length 
COOLING will further refine the 
molders’ control. 

Because overheating of modern 


materials has become destructive not 
only to themselves but also to the 
heater in many cases, and because 
high operating temperatures (in the 
range of 650-800° F) are now fre- 
quently seen, it has just been men- 
tioned that some method of COOL- 
ING the heater itself must be made. 
This can be done most easily by the 
use of a copper tubing wound around 
the heater. Boring the heater itself, 
cr welding over a water chamber is 
not recommended because rust and 
scale form under the action of heat 
and (hard) water, and the tubing is 
at least easily replaced. 

Complete elimination of feed cham- 
ber cooling as such is a foregone 
conclusion. Future injection plungers 
themselves will be watercooled inter- 


nally by conventional hollow tube 
methods. A cooled plunger with am- 
ple tolerance (.008 per side) can 


push on partially plastified material 
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- Thermocouple Location) 


applications every day. In a word, 
the injection machine of tomorrow 
will be designed not by a theoretical 
engineer with a slide rule, but by a 





courage to build an injection machine 
around a heater six feet long. 


5. FEED MECHANISM 

Present feed mechanisms are a 
source of much trouble, and are not 
capable of fine enough adjustment, 
nor do they have sufficient range to 
accommodate modern materials which 
can vary quite widely both in bulk 
factor and specific gravity, for 
example, fluffy reground polyethylene 
contrasted with acetate cubes. 

The type of adjustments indicated 
below in this paper for achieving 
full flexibiilty of injection machine 
segments, now permits the writer to 
suggest the elimination of the feed 
mechanism from the contemplated 
machine. Simply by mounting the 
heater on its own support plate, and 
by mounting the hydraulic cylinder 
for the injection unit on a separately 
adjustable plate, we can now permit 
the injection plunger to enter the 
heater a greater or a lesser distance, 
so as to give a definite proportioning 
action to each shot. Even further 
refinement in feed control will be 
obtained by using a simple stop belt 
projecting through the injection cyl- 
inder head to permit the backward 
position of the plunger to be set so 
that an exact amount of material can 
be received into the feed chamber 
ahead of the plunger. This relation- 
ship of the plunger displacement to 
the capacity of the mold is outlined 
in Sketch No, 3. 


as 
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SKETCH No. 3 
Plunger Travel Setting in relation to Feed Chamber to eliminate feeding device 
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individual for outstanding achievement of wide importance con 1941 — Dr. Donarp S. Freverick 
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Shaw Insulator Company 
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There is no limit to the number of entries which may be submitted 
North American Aviation, Inc 
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Bakelite Corporation 
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Formica Insulation Company 
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A crowd feed direct from a barrel- 
sized hopper can now be directed 
into the feed cylinder, and yet the 
machine can be closely set to dis- 
charge only the amount of material 
determined by the actual displace- 
ment of the plunger. The potential 
importance of this vital adjustment 
to the injection industry cannot be 
over-stressed, although the concept 
is an extremely simple one. 

Furthermore the elimination of the 
single housing for the injection unit, 
and the use of independent mount- 
ings as can be observed in Sketches 
Nos. 4 and 5 for the heater and for 
its hydraulic cylinder, will be impor- 
tant in lowering manufacturing 
The heater can be more easily 
installed and removed. Plungers can 
now be changed without removing the 
heater, and heaters of different 
lengths can be easily installed to 
suit the particular job without 
changing the hydraulic cylinder. All 
of the limitations of the conventional 
housing and conventional base have 
been done away with. 

But the most important factor will 
be the adjustment for plunger dis- 
placement which can eliminate pres- 
ent feed mechanisms altogether, and 
for that reason this vital feature has 
been discussed under the present 
heading. 


6. MOLD SPACE ADJUSTMENT 


A thorough knowledge of dimen- 
sions of present molds, as well as the 
trend toward deeper parts (eg. bat- 
tery boxes) and large flat parts (eg. 
refrigerator trim and panels) pro- 
vides an irrefutable argument against 
any sacrifice of mold adjustment 
range vital to 90% of all molders. 
Future machines should be designed 
so as to have virtually no limitation 
on mold height, either minimum or 
maximum. 

Many limitations in machine de- 
sign result from the use of a frame 
type construction. The most severe 


costs. 
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limitation is in connection with mold 
height. Greatly increased costs of 
cast or plate type frames will un- 
doubtedly see this type of machine 
replaced by the tie bar type. For 
these and other reasons of design 
and manufacture beyond our present 
scope, the indicated machine will have 
a tie bar construction, and a link 
mechanism which is hydraulically ac- 
tuated. (Use of a full hydraulic 
type clamp is not considered because 
of current costs, high pump mainte- 
nance costs, and the fact that 9 out 
of 10 molders concede that the full 
hydraulic clamp is easier to flash 
than the positive mechanical mold 
clamp.) The generalized construction 


or bolts so as to remove all sag from 
the die. 

On the suggested machine the mold 
may be placed on the floor beneath 
the platens and lifted into place with 
one movement of a hoist. The mold 
need not be opened until after it is 
set in place and the support to the 
rollers installed... Perfect alignment 
is thus assured, and scoring of guide 
pins and bushings eliminated. 

Since the adjustment for die 
height is accomplished by moving the 
stationary platen in relation to the 
movable platen, some adjustment for 
uneven dies or for off-center shots 
can still be made. This adjustment, 
however, will not throw off the fac- 
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SKETCH No. 4 
Top view showing Maximum Die Space Adjustment and Long Heater 


of a machine affording complete 
range of die space adjustment from 
0 to 36 inches is shown in Sketches 
No. 4 and 5. Due to the vastly in- 
creased weight of modern dies, the 
weight on the movable platen must 
have additional support. Since it is 
primarily the die and not the platen 
we aim to lift, the use of rollers 
operating on top of the upper tie 
bars seems a feasible method. The 
roller axle is connected by means af 
a vertical bar to any die, and the 
general construction of this feature 
is too simple to require illustration. 
Located above the die, the rollers are 
easily kept clean and score-free, and 
they may be loaded by the tie bolt 


tory-set alignment of the link mech- 
anisms with the movable platen as 
can occur at present, where the link 
cylinder plate itself can be tipped 
by an uneven setting of the tie bar 
nuts. Thin or thick dies can thus be 
installed almost without limitation, 
and yet some differential adjustment 
of the four corners of the die is still 
possible by means of the nuts located 
behind the stationary platen. 
Several important basic variations 
of mold space adjustments are pos- 
sible on the proposed empirical de- 
sign. First the conventional adjust- 
ment can still be used, where the 
link mechanism and link cylinder 
(Please turn to Page 11) 
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NIXON 
CELLULOSIC PLASTICS 


Meet Most Requirements 


CELLULOSE NITRATE 


A tough yet flexible plastic material. Stands up under hard service. 





High impact strength. Easily shaped and fabricated. Unlimited color 
range: clear or colored transparent, colored translucent and opaque, 


plain or mottled. Available in Sheets, Rods, and Tubes. 
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Available in Sheets, Rods, Tubes and Molding Powder. Wide color 







range. A versatile plastic material with excellent molding properties. 
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formed. Wide color range. Available in Sheets, Rods, Tubes, and 
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Empirical Factors in 
Injection Machine 
Design 
(Continued from Page 9) 


support plate (a unit) is made mov- 
able, or else a new adjustment can 
be devised where the link cylinder 
plate assembly and movable platen 
are fixed, and molds are accommo- 
dated by moving the stationary 
platen AND the entire heater as- 
sembly to the right or the left as 
the height of the mold shall deter- 
mine. On smailer machines, the tie 
bars may be fastened to the link 
cylinder plate, and both the plate 
and the tie bars themselves can be 
moved for die space adjustment. 
These adjustments and combinations 
of adjustments which are original 
with the writer result from a basic 
analysis of injection machine func- 
tions as interpreted on an empirical 
basis, and their value has already 
been profitably proven on a _ practi- 
cal level. 


After the die is set, the heater is 
readily adjusted by moving its hous- 
ing into position and fixing it on the 
tie bars with its locating nuts. The 
injection cylinder support plate is 
then set so as to permit the plunger 
to displace just enough material to 
fill the given mold. The entire set 
up job can be quickly and easily ac- 
complished. 


7. HYDRAULIC SYSTEM 


A compact power unit of 2,000 lbs. 
line pressure, using a vane type pump 
and commercial valves is indicated 
in future machines. Such a unit can 
be engineered by hydraulic special- 
ists, and obtained at a lower cost 
than the separate parts can be as- 
sembled and then built into a ma- 
chine. Responsibility for the per- 
formance of the hydraulic unit can 
thus be fixed, and better service ob- 
tained. The oil tank and oil cooler 
are then made integral with the hy- 
draulic system. Larger tanks and 
larger coolers are both indicated, as 
well as a change in general design 
in the location of the cooler. Instead 
of passing unused oil through the 
cooler as at present, where the fast- 
er the machine cycle the less oil is 
cooled, used oil should be cooled by 
passing all valve discharge lines into 
a common tube leading through a 
cooler. This is in line with the fast- 
er cycles observed today, and will do 
much to eliminate over-heating and 
excess water consumption criticized 
by molders everywhere. 

The indicated hydraulic system 
need not be discussed in detail since 
its components are common know- 
ledge. Accessibility of all parts for 


ready service is essential. Use of 
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flexible hoses to connect the sys- 
tem to the machine is suggested for 
ease of maintenance, elimination of 
costly telescope tube designs, and 
especially to permit the full range 
of adjustments possible in this ma- 
chine. A typical layout along this 
general line is given in Sketch No. 
6. 

Plunger speed is now of equal if 
not greater importance to the mold- 
er than plunger pressure, especial- 
ly with a longer heater as suggested 
here. If the material does not com- 
pletely fill the mold before it be- 
gins to set up or harden, no amount 
of pressure will ever compensate for 
lack of injection speed during die 
filling time. Present liquid-solid ma- 
terials with abrupt melting points 
only accentuate this need for injec- 
tion speed (at maximum pressure if 
this should be required). A study of 
modern thermoplastics with parti- 
cular emphasis on the graphs of 
their melting points, will indicate 
that future plunger speeds may even 
begin to approach die cast machine 
plunger speeds. Elaboration of the 
nature of new high melting point 
thermoplastics is beyond the scope 
of this paper, but the fact is espe- 
cially pertinent to future injection 
machine design. 


chine must appeal because of its low 
maintenance costs. its high speed and 
productive ability, and its low cur- 
rent consumption, and not because of 
external, non-functional design fea- 
tures and smooth “tin” covers which 
unusued now litter the lofts of mold- 
ing shops all over the country. Low 
first cost is of course of increas- 
ing importance as the prices of pre- 
sent machines continue to mount. 

Properly trained sales and service 
engineers can easily overcome man- 
agement objections to what could 
perhaps be regarded as a fairly crude 
appearing piece of equipment. We 
look to the nearby day when ALL 
steel must go to some functional use, 
and NOT into industrial designers’ 
concepts of mere good looks. 

The legal aspect of omission of 
“tin” guards and covers can be met 
by a satisfactorily designed safety 
gate. The safety may even consist 
of an electronic screen to obviate the 
need for mechanical action of the 
gate, but it must operate independ- 
ently of conventional controls. The 
advantage of the roller’ bearing 
mounted gate is that it protects 
against flashing or actual squirting 
out of the material which can happen 
accidentally, especially at die set 
up time with the newer semi-liquid 





LARGE DIE 
SKETCH No. 5 
Top view showing Minimum Die Space Adjustment 


A conventional method of obtain- 
ing BOTH speed and pressure dur- 
ing the injection cycle is indicated, 
using vane type pumps. This need 
not be detailed here except to state 
that both the large and small vol 
ume pumps are caused to discharge 
at full pressure into the injection 
cylinder. An economical selection of 
pump and motor is thus permitted, 
and consequent savings in electrical 
current costs alone make the adop- 
tion of this system imperative. 


8 GUARDS AND SAFETY 
DEVICES 
To keep costs down, streamlining 
and non-functional work like casting 
filling, finish machining, and bur- 
nishing of mere “appearance parts” 
can be kept to a minimum. This ma- 


plastics. 

Automatic lubrication of all tog 
gles and moving parts is now simply 
and inexpensively done, and this fea- 
ture should be incorporated. 


9. MOLD FACTORS INFLUENC- 
ING INJECTION MACHINE 
DESIGN 
Definitely related to ascertaining 

what constitutes an ideal injection 

machine are the size and shape of pre- 
sent and probable molds. Space be- 
tween tie bars should not be 
less than 30 x 30 inches. The basic 
machine design suggested is such as 
to permit this space to be enlarged 
to 36x36 or even 40x40 as future 
needs require without major. revi- 
sions in basic machine construction. 
(Please turn to Page 13) 
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Empirical Factors in 
Injection Machine 
Design 


(Continued from Page 11) 


Minimum and maximum die space 
ceases to be a problem when the sug- 
gested method or methods of die 
space adjustment are used, where 
the stationary platen is made ad- 
justable in relation to the movable 
platen. 


The movable platen should have a 
stroke of at least 20 inches. This 
stroke or travel will permit deep parts 
to be molded, and yet the stroke can 
be made adjustable by means of a 
stop screw projecting through the 
cylinder head, as in the case of the 
injection piston. This inexpensive 
feature will save cycle time, and 
permit ready adjustment of knock- 
out travel. 


Center and side knockouts should 
both be provided. Use of two or 
four knockout points will greatly 
simplify design of knockout plate 
assembly in the mold itself. Off- 
center knockouts can thus be used 
without expensive knockout bushing 
and guide assemblies in the mold 
proper. 


Sprues should have a taper of 4-5", 
and an effort should be made with all 
materials except acetate, butyrate, 
ethylcellulose and the acrylics to re- 
duce sprue, runner and gate size to 
a minimum to accord with increased 
flowability of newer plastics. This 
will permit faster cycles in many 
cases by molding to the maximum 
thickness of the part instead of to a 
heavy sprue which must then be al- 
lowed to set before it can be pulled, 
although the part itself has become 
hard many seconds previously. Large 
nozzle opening size is of decreasing 
importance with newer materials, 
permitting the larger taper suggested 
without impinging on the seal be- 
tween nozzle and sprue bushing. To 
accord with present standards and 
to avoid peaning, nozzles should have 
a %” radius. This will provide a seal 
in the event a large orifice must be 
used. 


Furthermore recent experience dic- 
tates that all molds must be relieved 
as much as .020” around the cavities 
so as to concentrate the clamping 
action on the edge of the cavity, and 
not distribute it over the whole face 
of the die. Crowning of cavities to 
within %” of the lip with a .005 
crown also aids in securing maximum 
efficiency from the die clamp mech- 
anism which will here approximate 
500 tons. 


Mold area or projected area can 
easily exceed 250 sq. in. in a machine 
with a clamp of approximately 500 
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tons, provided the material is fully 
plasticified in a long heater, and that 
the principles of lip-loading of the 
mold cavities described above are fol- 
lowed. To provide a clamp over 500 
tons, structural members become so 
large that any economy of design as 
is being suggested here becomes 
largely impossible. We _ therefore 
have to compensate for this limita- 
tion by insisting on ample rigidity 
and massiveness in the mold itself, 
as well as by control over process 
factors such as plunger speed, heater 
temperature, and mold temperature. 
(Note that reference to the cycle or 
time element is now omitted, since 
that will be determined by the molded 
part and not by the limitations of the 
machine as is now all too often the 
case.) 


And finally mold temperatures 
must be CONTROLLED. This will 
require a vast refinement over pres- 
ent practice where a hose is hooked 
into the die, and if the discharge 
water is felt to be warm, it is as- 
sumed that control is adequate. Die 
temperature must be held to within 
1 degree over the entire face of the 
die. This can be accomplished by 
using a large volume of water, and 
arranging dual inlets and outlets to 
enlarged cooling passages. Such a 
control unit is now in the final stages 
of development. 


10. FUTURE INJECTION PRES- 
URES AND FUTURE MATER- 
IALS 


It may be observed that effective 
injection pressures of 20,000 PSI or 
slightly over (up to 25,000 PSI) are 
now required for most polystyrene 
molding. The vinyls, polyethylene, 
and nylon often require much less 
pressure, but a very close contro! of 
plunger speed. The acrylics alone re- 
quire pressures approximating 
35,000 PSI, with speed of plunger of 
lesser importance because heavy 
gates are universally used. Acrylic 
molding, however, seldom requires 
clamping of large area parts, con- 
fining itself to relatively thick sec- 
tions and long cycles. The suggested 
design is adapted without any limi- 
tations to this specialized field for 
the length and diameter of both 
heater and injection cylinder can be 
readily changed with minimum ex- 
pense and minimum conflict with 
other design features. 


In recent months it has become 
apparent that long life and lasting 
appearance are molded into ther- 
moplastics. Strains, loss of lustre, 
warping, crazing, and cracking all 
result from overheating and poor 
fusion of material in present limited 
heaters where a super-heat is used. 
Cooling fixtures to prevent  post- 

{Please turn to Page 25) 


MIDWEST ELECTS 


The Upper Midwest Section met 
December 13th, in the Coffman Union 
building of the University of Minne- 
sota, to elect officers and a board of 
directors. Men elected were; PRESI- 
DENT, Jerome L. Formo, Minneapo- 
lis-Honeywell Regulator Co.; VICE- 
PRESIDENT, Erwin W. Ulrich, Min- 
nesota Mining and Mfg. Co.; SECRE- 
TARY - TREASURER, Laurence EF. 
Erickson, Commercial Plastics. Elect- 
ed to the board of directors were H. 
Hove, General Mills; S. K. Moxness, 
Minneapolis - Honeywell; J. H. 
Thomas, Minn. Plastics Corp.; E. W. 
Anderson, Minneapolis Plastic Mold- 
ers, Inc., Dr. Fulton Holtby, Univer- 
sity of Minnesota; T. Ingersoll, Plas- 
tics, Inc.; Paul Felt, Brown and Bige- 
low; J. H. Kugler, Minneapolis Min- 
ing and Mfg. Co.; and S. Sultany, 
Telex, Inc. 

After the organization meeting, the 
film “The Scientific Approach to 
Better Plastics” was shown. The sec- 
tion plans to hold their meetings on 
the second Monday of each month, at 
the Coffman Union building of the 
University of Minnesota. 


R. I. and MASS. 
OFFICERS 


Officers and Directors elected at 
the last meeting of the Rhode Island 
and Southeastern Massechusetts sec- 
tion were; PRESIDENT, Richard H. 
Bruce, Bakelite Corp.; SECRETARY, 
Michael M. Suba, Bakelite Corp.; 
TREASURER, C. J. Cowan, Cowan- 
Boyden Corp. Directors to serve 
through 1951 are C. J. Cowan, Wil- 
liam Fitzgerald, and M. M. Suba; 
directors to serve through 1950 are 
Richard H. Bruce, F. V. Murphy, and 
J. Douglas Kirk: directors to serve 
through 1949 are Arthur Richardson, 
Rudolph Jacobs, and A. H. Angell. 








PHILLY ELECTION 
HELD 


The Philadelphia section, 1949 
hosts to the National SPE Technical 
Conference, has announced the result 
of elections for officers of the sec- 
tion. PRESIDENT, A. D. Calabro; 
VICE-PRESIDENT, Meyer Sperber; 
SECRETARY, H. S. _ Stevenson; 
TREASURER, Harry J. Harp, Jr. 
The board of directors now consists 
of G. H. Mains, H. B. Haley, Meyer 
Sperber, C. W. Gayler, W. O. Brack- 
en, and George Elmendorf. 


W. HOWARD STAGG 
PLASTICS ENGINEERING 
Sample Injection, Compression and 


Transfer Molding 


1321-25 W. Tioga Street 
Philadelphia 40, Poa. 
Telephone: BAidwin 9-5085 
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FOR THE DEVELOPMENT 
OF ECONOMICAL, EFFICIENT 
PRODUCTS 


SHEETS 


FABRICATED 


FORMED FIBRE 


The first laminated plastic, National nomic necessity, broadening the 
Vulcanized Fibre, has been used avenues of all economic enterprise. 
broadly for more than seventy years Today, National Vulcanized Fibre and 
in many industries. As an insulation Phenolite, laminated plastic, reach into 
material, it helped the budding elec- all industry with thousands of applica- 
trical industry emerge from its em- tions: help create more efficient prod- 


bryonic stage into a full-fledged eco- ucts. 


A tough, hornlike material 
possessing excellent — elec- 
trical properties and great 
mechanical strength. It is a 
converted cotton cellulose, which is chemically changed into a new 
structural form, having high dielectric strength, excellent machin- 
ability, good forming qualities, great resistance to wear and abrasion, 
long life and light weight. Standard colors are red, black and gray, 
available in 15 basic grades. 


(Send for further literature) 


Soom =} HENOLITE- 


into its primary forms, 
sheets, rods, and tubes, Laminated PLASTIC 


under heat and pressure. It 





has an unusual combination of properties . .. a good electrical insu- 
lator, great mechanical strength, high resistance to moisture; ready 
machinability. Standard colors are natural, black and chocolate: mir- 
ror, semi-gloss and dull finishes. 

(Send for further literature) 


The first fish paper—devel- ZIAD SSS 
oped for electrical insulation INSULATION 


and accepted by the industry 
because it is strong, smooth, 
flexible and has excellent forming qualities. It is uniform in thickness; 
has high dielectric strength. Made in sheets, rolls and coils in all 


practical widths and thicknesses. 








































Society of Plastics Engineers, Inc. 


Presents the 


PROGRAM 


of the 
FIFTH ANNUAL TECHNICAL CONFERENCE 
JANUARY 19-21, 1949 
Bellvue-Stratford Hotel Philadelphia 





PARTIAL LIST OF PARTICIPATING COMPANIES 


ACRYVIN CORP. OF AMERICA—Astoria 5, New York. 
ART ROLL LEAF STAMPING CO.-—Union City, N. J. 
B. F. GOODRICH CHEMICAL CO.—Cleveland, Ohio. 
CLEWORTH PUBLISHING CO., INC.—New York, N. Y. 
DUREZ PLASTICS AND CHEMICALS, INC.-—North Tonawanda, New York. 
ELGIN NATIONAL WATCH COMPAN Y—Aturora, Illinois. 
F. J. STOKES MACHINE CO.—Philadelphia, Pa. 
GLENN L. MARTIN CO., Plastics and Chemical Division—Baltimore 3, Md. 
HARDESTY CHEMICAL CO., INC.—New York 17, New York. 
HERCULES POWDER COMPAN Y—Wilmington, Delaware. 
INLAND PLASTICS OF AMERICA, INC.—New York, New York. 
MODERN PLASTIC MACHINERY CORPORATION—Lodi, New Jersey. 
MONSANTO CHEMICAL CO.—Springfield, Mass. 
NATIONAL VULCANIZED FIBRE CO.—Wilmington 99, Delaware. 
NEWARK DIE & MOLD CO.—Newark, N. J. 
NIXON NITRATION—Nixon, N. J. 
PAYNE AND CRAIG CORPORATION—New York 7, New York. 
° PLASTIC ENGINEERING, INC.—Cleveland, Ohio. 
SILL PAPER COMPANY, INC.—New York, New York. 
SPECTRUM ENGINEERS, INC.—Philadelphia, Pa. 
SYNTHANE CORPORATION—Oaks, Pa. 
SYNVAR CORPORATION—Wilmington 99, Delaware. 
U. S. RUBBER CO.—New York, N. Y. 
WESTINGHOUSE ELECTRIC CORP.—Bloomfield, N. J. 
WOLVERINE PLASTICS, INC.—Milan, Mich. 
The Seventh Modern Plastics Competition award winners display will occupy 
five booth spaces. 
NAVAL AIR MATERIAL CENTER DISPLAY 








MEMBERS OF THE CONFERENCE COMMITTEES 


General Chairman Speakers Chairman Reception Chairman 
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Paulsboro, New Jersey Arlington, N. J. Kenneth Square, Pa. 
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Hercules Powder Co. W.°H. Miller J. C. Graf Co, 
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Wednesday, January 19th, 1949 


9:00—OPENING REMARKS 
9:10 


FLAME-RESISTANT CELLULOSE 
ACETATE MOLDING 
MATERIALS 
Burton E. Cash 
Celanese Corp. of America 

The extensive development work 
done in producing a series of 
Lumarith XF formulations to give 
them low flammability without sac- 
rificing other desirable properties of 
cellulose acetate molding compounds, 
will be described in detail. Incor- 
porating certain plasticizers and 
modifiers, the first formulations 
yielded injection molded parts hav- 
ing improved gloss, a high order of 
surface hardness, good dimensional 
stability and heat resistance as well 
as low flammability. 

They were, however, limited to 
dark translucent and opaque colors, 
and in some of these it was difficult 
to maintain color uniformity. How 
these disadvantages were overcome 
by further research, with the use of 
an improved acetate flake, leading to 
new formulations which have been 
used for several commercial prod- 
ucts requiring the Underwriters Lab- 
oratory approval, will be disclosed in 
this paper. 


9:45 
EFFECT OF COMPOSITION AND 
COMPOUNDING ON PROCESSING 
AND PHYSICAL PROPERTIES 
OF RIGID VINYLS 
G. E. Field 

B. F. Goodrich Chemical Co. 

The paper covers the effect of 
variations in composition on the soft- 
ening points and plasticities of Geon 
rigid vinyls. The effect of plasti- 
cizers on these properties will also 
be included, The relationship be- 
tween plasticity and processing tem- 
peratures as well as a rapid method 
of determining optimum processing 
temperatures will be discussed. 

Slides will be shown illustrating 
graphically the effects on softening 
points and viscosities caused by vari- 
ations in plasticizer content. The 
composition of the compounds studied 
has been varied sufficiently to cover 
quite a range of initial hardness 
values. 

A brief discussion of testing meth- 
ods used will be included. 


10:15 
TUFLITE 
Harold S. Sell 
Goodyear Tire & Rubber Co. 
The development of blends of 
high styrene Pliolite S6 resin with 
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various rubber-like polymers to pro- 
duce a family of compounds, known 
as Tuflite compounds, has brought 
more closely together the fields of 
rubber and plastics. Blends of the 
hard rigid styrene resin with the 
characteristics soft rubber have pro- 
duced materials with many unique 
properties, available in wide color 
range. Among these properties are: 
(1) excellent impact strength com- 
bined with rigidity, (2) the ability 
to absorb loading and produce stocks 
in a wide range of specific gravity, 
(3) ease of molding, (4) machinabi- 
lity on wood or metal working equip- 
ment, and (5) post-form ability. 

These properties and the possibi- 
lities of ‘tailor-making”’ a Tuflite 
compound to meet a desired require- 
ment will be discussed in this pa- 
per. 


10:45 


HIGH POLYMERIC TRIFLUORO- 
CHLOROETHYLENES 
Louis C. Rubin 
M. W. Kellogg Company 
These interesting new materials 
were developed during the war for 
the Manhattan District, and are now 
being produced by the M. W. Kel- 
log Company under the trade names 
KEL-F and KEL-FLO. Their prop- 
erties, fabricating techniques and 
uses will be discussed. 


High polymeric _ trifluorochloro- 
ethylene (KEL-F) is a chemically 
inert thermoplastic which can _ be 


molded by conventional methods at 
from 250° to 300° C. It is insoluble 
in common organic solvents, is swol- 
len at elevated temperatures by hal- 
ogenated solvents. It is inert to 
aqueous acids, bases and oxidizing 
agents. Its electrical losses are low, 
and specific resistance is high. 

Trifluorochloroethylene polymers in 
the 1000-2000 range of molecular 
weight (designated KEL-FLO) are 
oils or waxes. They exhibit the same 
chemical inertness of KEL-F, and 
have some lubricating properties. 
They can be used as plasticizers for 
KEL-F. 


11:45 


ALKYD HOT MOLDING 
COMPOUND 
M. H. Bigelow 
Plaskon Div., Libbey-Owens-Ford 
A new thermosetting industry 
molding compound, based on a poly- 
ester type resin, is designated as 
Plaskon alkyd molding compound, 
and represents the first use of such 
a resin in materials for hot mold- 
ing. 


The new alkyd molding compound 
embodies several features which make 
it attractive to molders seeking high- 
speed production procedures. The 
compound is extremely fast curing 
and requires relatively low  pres- 
sures for molding. It permits the 
use of less massive, less expensive, 
but fast-closing equipment. The ma- 
terial molds with surprising ease in 
equipment operated by air pressure, 
thus eliminating the need for high- 
pressure hydraulic systems and 
heavy-duty accumulators. 

While in the plastic state during 
molding, very little pressure is re- 
quired to flow the material over the 
mold surfaces. The press must be 
fast enough to drive the mold parts 
completely together during the first 
2 seconds after the material has 
reached mold temperature. In most 
cases 300° to 310° F. is the optimum 
operating range. 

The paper will discuss physical 
properties, especially dimensional sta- 
bility, strength, heat resistance, elec- 
trical properties, and resistance to 
chemicals. Molding procedures and 
mold design will also be described. 


Wednesday Afternoon, Jan 19 
2:00 

PROTECTIVE FILMS FROM 

S-POLYMERS 
Raymond G. Newberg 

Standard Oil Development Co. 

S-Polymers, a new series of hydro- 
carbon thermoplastic copolymers, are 
produced by low temperature poly- 
merization techniques from styrene 

They have good 
physical 


and isobutylene, 
electrical and properties, 
easy processability, and excellent re- 
sistance to the penetration of mois- 
ture and gases. 


Among a variety of applications 
which have been investigated, the 
most interesting appear to be in the 
field of packaging where the resins’ 
resistance to gas and moisture vapor 
penetration is very advantageous. 
Results from a series of tests show 
that thin films of these transparent 
plastics very effectively prolong the 
storage life and minimize the shriv- 
eling of fresh fruit. Fresh fruits 
wrapped in films of S-50 Polymers 
showed very little if any loss in ap- 
pearance, food value or edibility 
after twenty-eight weeks, and lost 
only slightly over ten percent of 
their original weight. Unprotected 
fruits were shown by controlled ex- 
periments to be relatively inedible 
in two weeks. 
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Other applications for S-Polymers 
include electrical insulation, cast 
films, modifying agents and process- 
ing aids for rubbers and resins, cap- 
sules for aqueous and alcoholic so- 
lutions, laminates, recording ma- 
terial, and wax modifiers for wax 
coatings. 


2:25 
R. M. PAULSEN 
U. S. Rubber Co. 


SATUSPLY—A new Plastic Resurfacing 
Material 


2:50 
PLASTICIZERS 
J. Kenneth Craver 
Monsanto Chemical Co. 

The importance of plasticizers in 
the field of plastic moldings, elas- 
tomeric extrusions and 
surface coatings has increased phe- 
nomenally with the growth of these 
industries. 

The evaluation of plasticizers has 


films and 


in the past been on a purely em- 
pirical basis, but a review of recent 
work reveals that a point has been 
approached where some predictions 
can be made as to the compatibility 
and efficiency of a plasticizer in a 
new system, 

The importance of plasticizer com- 
patibility, efficiency and permanence 
will be discussed, together with vola- 
tility, food tolerance, flammability, 
weathering, low temperature flexi- 
bility and availability. Some types 
of plasticizers most useful with vari- 
ous commercial synthetic resins will 
be outlined and samples of plasticized 
compositions will be displayed. New 
types of plasticizers will be described 
and the steps by which these were 
developed will be outlined. 


3:40 
PLASTICS EDUCATION AND 
RESEARCH AT PRINCETON 
Louis F. Rahm 
Princeton University 
The educational objectives of the 
plastics program at Princeton are 


instruction and research in the ap- 
plication, processing, fabrication and 
basic properties of high polymers 
as engineering materials. 

At the undergraduate level, intro- 
ductory class and laboratory work 
provides fundamental training. There 
is a growing demand for the four 
year engineering Bachelor graduate 
in the general manufacturing indus- 
tries. A graduate program of in- 
struction and research is offered to 
supply the needs of the plastics in- 
dustry for specialized engineering 
talent. The curriculum integrates a 
number of essential graduate courses 
into a well rounded plan of instruc- 
tion in plastics leading to a Masters 
Degree in Engineering. 

The research program, sponsored 
by the Army Signal Corps and vari- 
ous Navy Bureaus, represents un- 
solved plastics problems accumulated 
during the war, Some of the studies 
in progress are: Arc Resistance, Arc 
Resistant Laminates, High K-Low 
Loss Materials, Potting Compounds, 
Rheological Studies, Microwave Meas- 
urements and Measurement Methods. 


Thursday, January 20th, 1949 


9:00 


“PLASTIC FILMS IN 
QUARTERMASTER CORPS 
ITEMS” 


W. A. Stubblebine 
Office of the Quartermaster General 


Summary: The present status of 
plastic film applications in items of 
military supply by the Quartermast- 
er Corps will be discussed. Three 
basic phases of film applications are 
discussed, namely, clothing, packag- 
ing and protective covers. The dis- 
cussion of the work on packaging 
materials will center on specific re- 
quirements for the many _ specific 
items to be packaged. The basic 
problems associated with the use of 
plastic films in items of clothing will 
be discussed and some of the diffi- 
culties encountered will be presented 
for further study. The use of films 
for equipment covers and the asso- 
ciated problems will be discussed. 

A general review of other Quarter- 
master Corps research and develop- 
ment on plastic film will be presented. 


9:40 
NEW TESTING PROCEDURES 
BEING DEVELOPED FOR 
PLASTICS 
Albert G. H. Dietz 


Massachusetts Institute of 
Technology 
Dr. Dietz’s talk will be largely de- 
voted to showing a technicolor sound 
movie describing the fundamental! 
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work in the basic mechanical prop- 
erties of plastics being carried on 
under the P.M.M.A. program at the 
Massachusetts Institute of Technol- 
ogy. The movie was made by the 
Society of Plastics Industry so that 
information regarding the work 
would be more widely available. The 
program has entailed the develop- 
ment of methods of test and the de- 
velopment of testing equipment to 
make possible fundamental analyses 
of the strength properties of plas- 
tics. It is directed toward deter- 
mining the validity of some of the 
theories respecting the plastic, non- 
elastic, behavior of materials as they 
may relate to plastics. 


10:10 


STYLING MOLDED PLASTICS 
Donald W. Biklen 
Debell and Richardson 


A product is said to be well de- 
signed when it has been reduced to 
its utmost simplification in terms of 
function and form. A good mold de- 
sign never comes by chance, nor 
does a good product design — both 
are the products of a trained intel- 
lect. 

Proportion, balance, rhythm, em- 
phasis, harmony, variety, texture and 
color are the fundamentals of design, 
with which the plastic engineer 
should acquaint himself. Good prod- 
uct design should go hand in hand 
with good mold design, The prod- 


ucts of the design-conscious molder 
get more than their share of the po- 
tential market. 


10:45 
SILICONES AS MOLD RELEASE 
AGENTS 
W. A. Wiard 


Dow Corning Corp. 

After a brief discussion of the 
history, chemistry and basic proper- 
ties of the various forms of sili- 
cones, together with their principal 
applications, three silicone materials 
widely used as mold release agents 
will be described and_ evaluated. 
These are a silicone fluid, an emul- 
sion and a_grease-like compound. 
Most mold lubricants either contami- 
nate the product or break down at 
molding temperatures, leaving a 
carbonaceous deposit which necessi- 
tates frequent and costly cleaning of 
molds. It will be pointed out that 
the silicones’ high heat stability 
(which makes them resist oxida- 
tion), their relative inertness and 
incompatibility with organic ma- 
terial, and their lubricity bring them 
closer to the specifications of an 
ideal mold lubricant. 


11:10 
SPE PRIZE PAPERS 
Thursday Afternoon, Jan. "20 
1:00—LUNCHEON 
2:00—BUSINESS MEETING 
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9:00 


SURFACE FINISHING OF 
DIE MOLDS 
Roger F. Waindle 
Elgin National Watch Co. 

This paper, profusely illustrated 
with specially prepared slides, will 
describe the various methods develop- 
ed by the watch industry for eco- 
nomically obtaining better surface 
finishes. Particular emphasis will be 
laid on machine parts, tools, dies 
and molds. An analysis of these fin- 
ishes and their measurement, and 
the advantages of higher finishes, 
will be fully discussed, Divided into 
three parts, the paper will first ex- 
plain the “what” of finishes—their 
language and measurement methods; 
then the “why”—the increased wear 
resistance, lower friction and_ su- 
periority of parts produced from 
higher finished machine components 
and molds; and finally the “how” of 
finishes, which will include a discus- 
sion of their economics, machining 
methods and a complete demonstra- 
tion of the new diamond abrasives 
used for producing higher finishes 
more economically. 


9:50 


STEELS FOR MOLDS AND HOBS 
FOR THE PLASTICS INDUSTRY 
Peter Payson 
Crucible Steel Co. of America 

Steels are far from simple either 
in composition or in their response 
to heat treatment. Because of this, 
some steels are soft and plastic 
enough to be shaped into molds read- 
ily at room temperature in conven- 
tional presses, whereas other steels 
are hard and tough enough to serve 
as the hobs which form the impres- 
sion in the steels that are used for 
molds, This paper is a concise pres- 
entation of the kinds of steel in use 
to-day; the reasons for the wide va- 
riety that exists; the basic princi- 
ples that govern the heat treatment 
of steel; specific description of the 
steels used for molds and hobs in 
the plastic industry; and the heat 
treatments of these steels. 


10:20 


PLASTICS MOLDING 
Adolphe J. DeMatteo 
Watson-Stillman Co. 

Despite the antiquity of the hy- 
draulic press, tremendous improve- 
ments have been made to give the 
machine its many modern refine- 
ments and its present day flexibility. 
Many of these improvements have 
come about under the impetus of de- 
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mand for better machinery in metal 
forming and plastics molding. In 
plastics molding the most important 
draulic press are its design, selec- 
tion and maintenance. An _ under- 
standing of some of the principles 
cf aesign is important to both the 
selection and maintenance of ma- 
chinery. 

Commencing with definitions of 
the principal technical terms, the 
paper demonstrates the basic law of 
the hydraulic press and its exten- 
sion to modern machinery used in 
plastics production. The application 
of these principles to the selection 
of machinery for specific produc- 
tion jebs is discussed, together with 
some important points in the care 
and maintenance of hydraulic ma- 
chinery. 


11:10 


THE TROUBLE SHOOTING OF 
MOLDING PROBLEMS 
Frank J. Donohue 
Monsanto Chemical Co. 

Molding problems, however unique 
and unusual they seem to be, usually 
arise from the interplay of four re- 
lated factors: the plastic material, 
the part design, the mold design and 
the molding conditions. 

If part design and mold design 
are correct (an assumption that can- 
not always safely be made), the 
problem is caused by variation in 
the material or in the molding con- 
ditions, The process of solving such 
a problem then becomes a deductive 
one in which the various possible 
causes are catalogued and eliminated 
by careful testing until, if the trou- 
ble shooter is sufficiently persistent, 
analytical and lucky, and the cus- 
tomer sufficiently patient, the true 
cause or causes are determined. 

In this paper, the most frequently 
encountered molding problems and 
their systems are described, the pos- 
sible causes listed and the remedies 
indicated. 

The difference between mere aca- 
demic solutions and practical reme- 
dies which can be applied in a com- 
mercial molding plant, is pointed out. 
The work necessary to solve these 
problems may often have to be done 
under difficulties and the stress of 
production. 


Friday Afternoon, Jan. 21 
2:00 
PLASTIC FILMS 
Milo R. Gerow 
Reynolds Metals Co. 


This paper will review plastic films 
in packaging of industrial and con- 
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sumer items, will indicate the size 
of various markets, and show trends 
which are to be expected as newer 
materials become available. 


The various methods of production 
of film, and of combining it with 
metai foil, paper and cloth will be 
discussed. It will be shown that the 
choice of plastic film is frequently 
dictated by processing factors in 
making the package, and that the 
successful producer of film must 
keep in mind the problems of the 
convertor. 


2:40 


“POLYETHYLENE PERMEABIL- 
ITY DATA AND THEIR 
PRACTICAL USE” 

James H. Parliman 
Plax Corp. 

Much costly and time consuming 
testing of polyethylene for packag- 
ing applications can often be elim- 
inated if sufficient attention is given 

to available permeability data. 


This paper reviews the simple bag 
method for obtaining approximate 
permeability rates, theoretical con- 
siderations, method for predicting 
permeability rates from other known 
data, effect of temperature and ef- 
fect of liquid and gas phases. 

New data are presented on the 
permeability rates of various liquids 
through polyethylene, including sev- 
eral inorganic acids, organic ma- 
terials and various commercially 
marketed products. The permeation 
of hydrogen peroxide under both 
light and dark conditions and change 
of concentration of ammonium hy- 
droxide are discussed. 

Other examples of practical ap- 
plications of permeability data in 
packaging problems, including per- 
meability analyses of the com- 
ponents of several liquid cosmetics, 
are given, along with a discussion 
of the general problem of evalua- 
tion of permeability data for mix- 
tures. 


3:15 


TRENDS IN EXTRUSION 
MACHINERY 


Albert A. Kaufman 
Industrial Synthetics Corp. 


In the extrusion section of the plas- 
tics industry there has been less 
agreement than in the injection and 
compression section as to what con- 
stitutes desirable equipment. This 
paper will provide an up-to-the-min- 
ute review of designs of extruders 
and control equipment. 
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| STEP IT UP WITH HOBBED CAVITIES BY MIDLAND 
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Hobbed Cavities 
4y Midland ... 





The arm of this towel holder bracket measures only 3/4" at 
the base and tapers to only 9/16" at the tip. It is but 13/16" 
wide—yet this Midland Hob is sunk a total of 3-1/8" into 
die steel to form a perfect hobbed cavity. It is capable of 
repeated use in making multiple cavity molds at exception- 
ally low cost. 


Get that desirable output faster and more econom- 
ically from multiple cavity molds using hobbed cavities 
by Midland. The Midland method of producing 
hobbed cavities guarantees uniformity, superfine 
finish and serviceability—at only a fraction of the time 
and cost of cavity duplication by machining methods. 
Intricate detail, unusual contour, extreme depth are 
handled perfectly at Midland as the cavity at left 


will illustrate. 


If you’re planning production of multiple cavity 
molds for injection or compression molding get into 
production faster—make your production purr-r-r— 
by bringing your problems to Midland. Send for a 
copy of the book “Shaping Tomorrow Today.” It 
describes the Midland organization, experience and 


facilities. Do it today! 


MIDLAND DIE AND ENGRAVING COMPANY 


1800 W. BERENICE AVENUE - 


Makers of Plastic Molds - Die Cast Molds + Engraved Dies - 





Steel Stamps + Hobbings + Pantagraph Engraving 


*e CHICAGO 13, ILLINOIS NEE 











NEWS OF NORTHWEST 
PENNSYLVANIA 


By PAUL ROCHE 
William R. Byrd, Proprietor of 
Byrd Tool and Mold Company, an- 
nounces the construction of a new 
plant to house the expanding facili- 
ties at that company. This new plant 
will more than double the floor 
space of this company, whose busi- 
ness predominates in injection type 
molds built for the principal molding 
plants in the area. Bill Byrd is one 
of the most active supporters of the 
Northwestern Pennsylvania Section 
of the SPE. 

Ervin L. Rader has recently trans- 
ferred his association from Sylvania 
Klectric Products Company, Warren, 
Pennsylvania, to G. G. Green Com- 
pany of the same ctiy. Mr. Rader’s 
experience in plastics goes back sev- 
eral years, having previously been 
connected with Warren Plastics in 
a supervisory capacity. 

Election of Directors for 1949 is 
now under way in the Northwestern 
Pennsylvania Section. Mr. Robert 
khling, Chief Mechanical Engineer, 
Erie Register Corporation, headed 
the Nominating Committee which 
turned in a very commendable slate, 
listing a representative list of candi- 
date: from the various companies, lo- 
calities, and phases of plastics ac- 
tivities. 


The Choristers of the Uthmann 
Chor, Erie, Pennsylvania, a choral 
singing group of approximately 40 
voices, elected Paul C. Roche as their 
1949 President in an annual business 
meeting on Monday, December 20, 
1948. This amateur singing group in- 
cludes a considerable amount of ac- 
tivity in their year’s curriculum, hav- 
ing recently sung in Detroit at the 
Michigan State Fair. 


SOUTH TEXAS ELECTS 
OFFICERS AND 


DIRECTORS 
By WILLIS L. BARNES 


At the annual business meeting of 
the South Texas Section of the So- 
ciety of Plastics Engineers, held 
Dec. 15th, the following officers 
were elected for 1949: 

PRESIDENT, Marion A. Arthur, 
Humble Oil & Refining Co., Houston, 
Tex., Director for 2 years; VICE- 
PRESIDENT, C. G. Harrison, Public 
Works Dept., City of Houston, Tex., 
Director for 1 year; SEC.-TREAS., 
Willis L. Barnes, H. L. Thompson 
Co., Esperson Bldg., Houston, Tex., 
Director for 2 years. 

Directors elected for the local sec- 
tion include the above three men and 
also: 

H. S. Henderson, Dow Chemical 
Co., Freeport, Tex., 3 years. J. A. 
Sinclair, McArdle Equipment Co., 


Houston, 3 years. Phil Shay, Reed 
Roller Bit Co., Houston, 3 years. D. 
E. Henderson, F. H. Maloney Co., 
Houston, 2+ years. L. D. Bloxsom, 
Southwestern Plastics, Inc., Houston, 
1 year. 

Mr. Bloxsom was re-elected to the 
National Council and to the National 
Advisory Board. Mr. D. E. Hender- 
son was elected to the National Ad- 
visory Board. 

The South Texas Section was char- 
tered in January, 1949, with 15 mem- 
bers. There are now 25 at the end 
of the first year. Meetings are held 
the third Wednesday of each month, 
except in the summer, and are open 
to the public. 

South Texas committteems  ap- 
appointed for 1949 are: 

PROGRAM, D. E. Henderson, 
Chmn.; D. E. Bloxsom, V. C. Hen- 
rich. HOUSE - PUBLICITY: W. L. 
Barnes, Chmn. N. McFadyen, H. L. 
Collins. MEMBERSHIP - CREDEN- 
TIALS, G. G. Harrison, Chmn., J. A. 
Sinclair, B. W. Wallin. ELECTION- 
NOMINATING, H. S. Henderson, 
Chmn., Perry Warmath, L. D. Har- 
vey. : 


ROCHESTER 
ROCHESTER section met Decem- 
ber 14th, to hear L. W. A. Meyer of 
Tennessee Eastman talk on “Cellu- 
lose Ester Injection Molding and Ex- 
trusion Material.” 
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DON’T LET THE NAME FOOL YOU! 


INDIA 


RUBBER WORLD 


IS A RUBBER AND PLASTICS MAGAZINE 





In addition to our regular articles and departments, many of which are of immediate interest 
to plastics engineers, our Department of Plastics Technology gives you: 


@ Important technical articles on all phases of plastics. 
were exclusive with IRW and almost 50% were reprinted. 


@ Extensive coverage of plastics societies and local section meetings, with 
abstracts of papers presented. 


@ Reports on technical developments, new products, new machinery, plas- 
tics statistics, etc. 


Subscription $3.00 per year in U. S. A. 


India RUBBER WORLD, 386 Fourth Ave., New York 16, N. Y. 


In 1948 alone 


Sample copy on request. 
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FINISHING SYMPOSIUM AT WESTERN NEW 
ENGLAND HAS THREE SPEAKERS 
Sherwood Young Is New President 

By G. W. MARTIN 


The regular December meeting of 
the Western New England Section of 
the Society of Plastics Engineers 


was held at the Hotel Sheraton, 
Springfield, on 
the first. 


The meeting 
was called to 
order at 8 


o’clock by Mr. 
Frank Donahue, 
Section  Presi- 


dent. Mr. Dona- 
hue expressed 
his gratifica- 
tion of the 
large turnout 
of approxi- 
mately 80 
G. W. members and 
guests. 

The program for the evening con- 
sisted of three speakers who were to 
discuss the finishing procedures used 
in their particular phases of the in- 
dustry. 

Mr. George Carlson had accepted 
the job of Master of Ceremonies, and 
went on to do an excellent job in 
that role, introducing first Mr. Jerry 
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cavity plates and mold parts. 


¥ Chromium and Vanadi- ¢v Finer Polishing Proper- 


um Added ties 
¥ Improved Hardenability 
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DETROIT 12, MICH. « HILLSIDE (Near Newark), N. J. 
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NEW STEEL 


Now Available in the Full Line of 


DME STANDARD MOLD BASES 
CAVITIES and MOLD PARTS 


A harder, tougher alloy steel 
specially compounded to DME 
specifications, and heat treated 
for maximum hardness con- 
sistent with ease of machining. 

This superior new steel will 
stand over three times the load 
of ordinary warehouse low car- 
bon plate without permanent 
deformation. Now made avail- 
able to you 1n all sizes of DME standard mold bases, 


¥ Easily Machined 
¢ Resists ‘‘Heat- 
Checking” 


Write us for full details of DME No. 2 steel today! 
2 LARGE PLANTS FOR FAST SERVICE 


DETROIT MOLD 
ENGINEERING COMPANY 






Heldrich, Factory Superintendent of 
Plax Corporation, whose subject was 
the Finishing of Sheets and Rods. 


Plax finishing includes all types, 
from simple blankings to intricate 
machinings. Mr. Heldrich pointed 
out that due to the extreme resistance 
the styrene presents to machining 
operations, it is necessary to apply 
considerable attention to the meth- 
ods of sharpening the tools. Two 
very important factors also are; 
first to strive to pull the shavings 
or chips away as quickly as possible, 
and second, to keep the surface cool. 
Air, water, or lard will act as excel- 
lent coolants, air preferably, due to 
its action of blowing away chips at 
the same time. Drills are usually 
fluted and cored so that the coolant 
can be forced through the drill and 
back up the sides pushing the chips 
up and out. 

Ordinary tool steel is usually good 
enough for tools on a short run job, 
Carboloy tools for a medium run job, 
and diamond tools are recommended 
for really long run jobs. 

The speaker recommended that in 


any case it is advisable to heat-treat, 
or anneal, sheets and forms to be 
machined due to the internal strains 
that are set up. To do this he recom- 
mends throwing them into a tank at 
165°F. for % hour, both before 
and after machining. 


Mr. Heldrich then went on to 
blanking and punching of styrene 
sheets. He stated that thin gauge - 
sheets will punch as readily as thin 
gauge sheet metal. They normally 
punch up to %” thick on standard 
dies; going as high as %” to %” 
thick with special tools. They can 
punch as many as three to four hun- 
dred per minute, without using a 
coolant. 

Cellulose derivatives should, how- 
ever, be cooled when punched due to 
a gumming action of the resins. Cast 
acrylics should also be _ lubricated, 
while extruded acrylics do not require 
lubrication. 

On the subject of polishing, he ex- 
plained that acetates, butyrates, and 
ethyl cellulose will polish easily by 
buffing and tumbling. Methacrylate 
and styrene will tumble polish when 
using a glycerine but not a turkey 
red, or other oil that will attack 
styrene. water soluble waxes are 
excellent for styrene. Nylons, etc., 
are not suitable for tumble polishing. 
A buff is recommended; the first to 
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COMPRESSION and TRANSFER MOLDING 


Knowledge 


Experience 


Service 


Transfer 
<< Molding 
Press 


VINYLS 
ABRASIVES 


LAMINATES 
CERAMIC 





Accumulators - Hot Plates 
Preform Heaters - High Pressure Units 





JOHN C. GRAF Co. 


1524 Vine St. 


Philadelphia 2, Pa. 
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' VERSATILITY . . . Marvinol VR-10 is easy TOUGHNESS. .. . Marvinol’s high 
STABILITY ... Marvinol VR-10 is to process . . . may be calendered, extruded, molecular weight offers you extra 


superior in resistance to heat, light injection molded, used in non-aqueous disper- toughness and “‘dryness’’ with long 
and other normally destructive sions, formulated as unplasticized rigids . . . life . . . resists tear, wear, oils, 
factors. uniquely versatile. acids. 


. . heres why indusliy zs turning lo 
« c 


MARVINOL /c unique VINYL RESIN 
















oe COLOR... Marvinol offers many 
oe . . . . . . 
§ i opportunities for distinctive coloring 
me . from clear to delicate or bril- 
WIDER TEMPERATURE RANGE ‘ ¢ 4 liant shades. 
. . . Marvinol VR-10 assures you et Fig 
due to heat . . . gives greater low RE 


products that show less deformation : VR-10 


temperature flexibility. 


The New Ultra-Modern Marvinol Plant CY, 
contains the latest equipment to assure | 

ficient ati nif ducti CLOSE COOPERATION ... The 
—— — — BOE PRC NC Glenn L. Martin Co. compounds 
of the highest quality. Send today for and fabricates only in its customer 
EASILY CLEANED... Marvinol- details. Write on your company letter- service laboratory for your benefit. 
boned meadestn ane enaiier otal detain. 0 : are e We sell only raw materials. Our 

prvhe > —p- " head to Chemicals Division, Dept. N-1, sales engineers and modern custom- 


ly cleaned because of their smooth , . 2 
surface. They’re waterproofed, un- The Glenn L. Martin Company, Balti- er research laboratory are ready to 
‘ help with your processing problems. 


affected by mold or fungi. more 3, Maryland. 


EXHIBITING IN BOOTH +60 AT THE FIFTH NATIONAL TECHNICAL CONFERENCE OF THE 
SOCIETY OF PLASTIC ENGINEERS. 


Makan. © P 
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Finishing Symposium 
(Continued from Page 21) 


cut slightly and the second to wax 
polish. Similar equipment to center- 
less grinders are sometimes used for 
buffing rods, etc. Wheels up to 12” 
wide are used on square, and rectan- 
gular shapes. 

For burrs on styrene, tumbling in 
pegs and sawdust at 75 to 80 cycles 
per minute achieves excellent re- 
sults. A faster tumble usually gen- 
erates too much heat. 

Mr. Carlson then introduced the 
second speaker, Mr. Sherwood Young, 
V. Pres. and General Manager of C. 
F. Church Mfg. Co. 

Mr. Young gave a very enlighten- 
ing talk on the finishing of injection 
parts, confining most of his time to 
the specific finishing of the Church 
toilet seat. This seat is sanded over 
100% of its surface, and is then 
buffed to a high polish. Mr. Young 
was assisted in this description by 
his finishing dept. foreman, who 
demonstrated the actual motions gone 
through by the men while buffing. 
This particular phase proved very 
interesting and also very humorous, 
because, as the foreman put it, the 
motions greatly resemble those of a 
hula-hula dancer. They stated that 
when they first started sanding the 
seats, they used a wet belt and ave- 
rage 700 to 800 seats per belt. Dur- 
ing the sanding operation, streams 
of water at 120 lbs. pressure, are 
directed on the belt. This keeps the 
belt from packing up. They do, how- 
ever, still use dry belts on the hard 
rubber applications keeping the grits 
very fine. 

Several samples of polishing com- 
pounds were shown, bringing out the 
same point that was mentioned by 
the previous speaker; that a com- 
pound of a cutting nature is first 
used and then a compound of a pol- 
ishing nature. Combined with a spe- 
cially prepared compound that is 
applied directly to the seat, the re- 
sult is a mirror like finish without 
the slightest trace of a sanding mark. 
These gentlemen also displayed one 
of their giant buffing wheels along 
with several seats, which showed the 
various steps of finishing. 

The third speaker of the evening 
was Mr. Carlson’s own finishing su- 
perintendent, Mr. Frank Scanlon, of 
Arrow-Hart and Hegeman, whose 
subject was the finishing of phe- 
nolics. 

A good part of the talk was de- 
voted to actual demonstration, for 
which Mr. Scanlon had provided him- 
self with an excellent array of fin- 
ishing fixtures. A very interesting 
feature was the demonstrating of 
several punching fixtures which were 
built from standard bottle-cappers. 
According to Mr. Scanlon, they have 
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several hundred of these cappers at 
their plant. The purpose is to 
have a fixture for each cleaning ope- 
ration. When a cleaning punch and 
die is made it is fitted immediately 
to a capper, so that when it leaves 
the toolroom it is, in itself, a com- 
plete fixture. 

As an operator must change ope- 
rations several times a day, this 
unique system saves untold hours of 
set-up time. The operator needs only 
to reach for a new fixture and adjust 
the clamping screw to the bench. Die 
changing is completely eliminated. 
Mr. Carlson later pointed out that 
the initial cost of these cappers was 
only about $2.50 each. 

The speaker was well supplied 
with samples, with which he briefly 
discussed the various types of clean- 
ing punches and fixtures that were 
used. 

The president called on Ed Vaille, 
Section Secretary, to give a brief re- 
port on membership. Ed stated that 
in November, 1947, the members 
numbered 42, with a guest mailing 
list of 40. At present the members 
number 75, with a guest mailing list 
of 121. These figures are clear indi- 
cations of the live-wire, progressive 
nature of the Western New England 
Section. The Section treasurer, Jack 
Bitter, presented his report which 
also proved the extremely healthy 
condition of the Section. 

The new Section officers and di- 
rectors were introduced as follows: 

President, Sherwood Young, Church 
Mfg. Co.: V. President, George 
Whitehead, Improved Paper Mach. 
Corp.; Secretary, Ed. Vaille, Bakelite 
Corp.; Treasurer, Dr, J. Brown, Pro- 
Phy-Lac-Tic Brush; New Directors, 
Robert Crawford, Monsanto Chem.; 
W. Noble, Morart Gravure Corp.; In- 
cumbent Directors, M. J. Petretti, 
Noma Electric Corp.; F. J. Donahue, 
Monsanto Chem.; Jack Bitter, Par- 
ker Stamp Works. 

The following members were ap- 
pointed as committee chairmen: 

Membership, F. J. Donahue; Cre- 
dentials, H. H. Hasenzahl; Program, 
M. J. Petretti: Publicity, W. Noble; 
House, R. W. Crawford. 


WINNERS 


printed, we do not have at hand the 
titles of the winning papers, but in 
the next issue we will bring full in- 
formation on the winners, and we 
hope to publish all of their papers. 
The distinguished judges of the 
contest were G. W. Clark, Chief of 
the Plastics Division of the Owens- 
Illinois Glass Co., at Toledo, Ohio; 
Frank Carman, general manager of 
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RESEARCH POTEN- 
TIAL FOR PLASTICS 
MANUFACTURING 
IS TOPIC AT NEW 
ORLEANS 


New Orleans section was host in 
December to H. A. Busby, of the 
Southern Regional Research Labora- 
tories of New Orleans, who talked on 
“Research Potential for Plastics 
Manufacturing”. Highlights of his 
address include salient factors about 
the plastics industry which are 
known, but not recognized by the 
members of the plastics industry as 
necessary for the welfare of the 
industry. 

He stated that the potential for 
greater expansion of the industry is 
closely related to coordinated refine- 
ment of techniques of application, to- 
gether with development of special- 
use chemical constituents such as 
plasticizers, solvents, extenders and 
so on. Figures on consumption of 
resin-based types furnish indications 
of the market-acceptable plastics. 
New developments have followed 
closely on such research findings as: 
manufacturing refinement of intan- 
gible possibilities in processing, and 
effort for new market penetration. 

Appraisal of comparative values of 
plastics in use discloses the necessity 
of new type testing techniques, built 
around precise measurements of in- 
nate physiochemical properties and 
rheological concepts. Greatest poten- 
tial of expansion of the industry has 
been built around unprecedented 
manufacturing development of new 
plasticizers, solvents, extenders, fill- 
ers and_ short-molding-time resins, 
and in particular, silicones. 


Officers elected for the New Or- 
leans section for 1949 are, PRESI- 
DENT, Leon Godchauz, II; VICE- 
PRESIDENT, Ralph F. Chambers; 
SECRETARY-TREASURER, Frank 
Perschall; National councilman, H. 
A. Levey. Also elected to the board 
of directors are H. A. Busby and 
Sam Harris. 





Plastics Materials Manufacturers 
Association; Nick Rakas, General 
Chairman of the Technical and En- 
gineering Committee of S.P.I.; Rob- 
ert Burns, in charge of plastics en- 
gineering at the Bell Telephone Lab- 
oratories; Garson Meyer, in charge 
of the chemical, metallurgical and 
plastics laboratories in the Camera 
Works division of Eastman Kodak 


Co. 
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Micarta* is a tough, workable material with 
qualities which bear little resemblance to old con- 
ceptions about “‘plastics’’. Micarta is an industrial 
laminate—-geared to today’s requirements. It’s used 
in hundreds of applications . . . such as auto timing 


gears, marine bearings, refrigerator inner door panels 
. to name a few. 
Design engineers have unlimited possibilities in 


Micarta. Here are some of its qualities: 
HEAT - RESISTANT — unaffected by temperature changes from 
250° to —112° F. 


Send for the Micarta Data 
Book, B-3184-C, and the 
Micarta Facilities Book, 
B-3884. 


*Decorative Micarta is sold exclu- 
sively by U. S. Plywood Corporation. 
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THE MATERIAL THAT CHANGED 


THE MEANING OF ‘PLASTICS’. 


STRONG AND LIGHTWEIGHT —strength of aluminum at half 
the weight. 

MOISTURE AND ACID-RESISTANT—withstands water submersion 
or mild acid or alkali solutions. 


WORKABLE—<an be drilled, tapped, milled, die punched, sawed. 


Production manufacturers can obtain Micarta 
molded, formed or completely fabricated in mass 
production quantities. Call 
office for a Micarta Specialist. Or write Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
1-06396 


your Westinghouse 
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Empirical Factors in 
Injection Machine 
Design 
(Continued from Page 13) 


molding warpage are an almost sure 
sign that the part user may expect 
long - term warpage. Molded - in 
strains soon enough recur as eventu- 
al warpage, a fact most refrigerator 
manufacturers will be learning in the 
next year or so. The only way to 
eliminate brittleness, discoloration. 
and long term warpage is through 
proper plastifying. At present be- 
cause of heater length limitations, 
this unfortunately means use of a 
longer cycle.' But price and com- 
petitive factors are already begin- 


PRESSURE REGU- 





4-WAY VALVE 
DISCHARGE 
COOLER 


capacity in polystyrene (eg. capable 
of shooting 24 ounces of polystyrene 
at the maximum indicated machine 
cycle of about 25 seconds). The ma- 
chine should incorporate a very mini- 
mum 400 ton mold clamp with 500 
tons preferred. It should be built, 
sold and serviced for under $20,000, 
apportioned about as follows: $5,000 
to purchase of completed parts; 
$5,000 to purchase of components; 
$5,000 for machining and assembly 
of components; and $5,000 for sales, 
service and profits. All sales and 
service should be direct, 

The desired machine can _ be 
achieved by incorporating a bar type 
toggle machine, using a_ separate 
pump unit with a functional design 
which permits installing a heater of 
any required length. Molds of any 


RELIEF VALVE 


SKETCH No. 6 
Floor plan to show separate Power Unit 


ning to show that this problem is 
not properly a molding one, but one 
that belongs in the province of ma- 
chine design. 

For that reason, since every piece 
of empirical evidence points to the 
need for a longer heater, this pa- 
per has been prepared around the 
design of a machine which will readi- 
ly incorporate this essential feature. 
CONCLUSION 

There are a host of ingenious me- 
chanisms which might be considered 
in relation to injection machine de- 
sign, but which have dubious com- 
mercial value in the near future. This 
paper, therefore, has been limited 
to suggestions which can be readi- 
ly assimilated, and which will have 
immediate benefits for molders al- 
ready part-pressed to adapt present 
machines to the specialized materi- 
als and molding problems now ap- 
pearing. 

It has been my aim to show that 
it is possible, even in the face of 
rising costs, to design and build a 
large capacity injection machine of 
approximately 24 ounce plastifying 
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height can be accommodated. A 
heater of at least 5 feet in length of 
simplified design is indicated, al- 
though no reason except inexperience 
with possible difficulties of purging 
can be advanced to show why this 
heater cannot be 6 or 7 feet long 
with even better results, provided of 
course that basic machine design is 
as flexible as the suggested one. 

An increased number of pyrometer 
controllers up to as many as 6 is 
suggested, plus cooling of the heat- 
er. Increased plunger speeds ap- 
proaching 150 in. per min. at full in- 
jection pressure (25,000 PSI over a 
3%” dia. plunger) are also indicated. 

Tentative specifications of the sug- 
gested machine are appended, along 
with a detailed bibliography, and 
sketches to illustrate in simple out- 
line form some of the machine fea- 
tures which have been described 
above. 


INJECTION MACHINE DESIGN— 
A BIBLIOGRAPHY 
PERIODICALS 


Modern Plastics 

The Future of the Injection Indus- 
try, by A. R. Morse; Vol. 20, No. 12; 
August 1943; p. 90 ff. 

Heavy Section Injection Molding, 
by A. R. Morse; Vol. 19, No. 7: March, 
1942; p. 64 ff. 

Injection Mold Design: Vol. 21, No. 
10; June, 1944; p. 103 ff.; See also Vol. 
21, No. 11; p. 110 where series is con- 
cluded, 

Cooling Water Costs in 
Molding: Vol. 21, No. 7: 
mp. 222 fF. 

Injection Molding of Nylon; Vol. 21, 
No. 3; November 1943; p. 115 ff. 

A Multipurpose Molding Machine by 
N. J. Rakas and W. B. Cousino; Vol. 
22, No. 4; December 1944; p. 133 ff. 

Maintenance of Injection Machines 
by A. R. Morse; Vol. 22, No. 7; March 
1945: p. 146 ff. 

Heating Cylinders; Vol. 23, No. 2; 
October 1945 


(Please turn to Page 26) 


Injection 
March, 1944; 


TENTATIVE SPECIFICATIONS FOR 
24 OUNCE INJECTION MACHINE 


Casting Area in mold 
Minimum die space 
Maximum die space 
Movement of mold (stroke) 
Mold closing pressure 
Diameter of tie bars 

Space between bars 
Thickness of die plates 

Size of die plates 

Stroke of injection plunger 
Pressure on injection plunger 
Diameter of injection plunger 
Plasticizing capacity per hour 
Capacity of feed hopper 
Ounces of styrene molded per shot 
Maximum cycle speed 

Motor required 

Type of Pump 

Make of Pump 

Delivery of Pump 

Length, width, height 
Hydraulic unit 

Weight 


250 sq. in. 

0” 

36” 

20” or less 

500 tons 

6” 

30” x 30” 

14” 

40” x 40” 

16” or less 
25,000 PSI 
Bly” 

200 pounds 

200 pounds 

24 

25” 

75 HP 

Vane 

Ohio (special) 
80 GPM @ 2,000 PSI 
180” x 65” x 80” 
72” x 48” x 48” 
21,500 Ibs. 


Standard Equipment: Motor, timers, pyrometers, water-cooler, 2 nozzles 


36” and 7/16”, wrenches. 


Machine to be ready for operation except for wiring 


of motor, piping of water-cooler, addition of hydraulic oil, and mold. 


Twenty-five 








Progress in Injection Molding by Plastics Catalog, 1942 Injection 


. . 
Empirical Factors in J. D. Stratton; Vol. 5, No. 4; October Presses, p. 410, 412, 414, 416, 419. See 
Molding, 280 fol- 





e ° e 1946: p. 21 ff. also Injection Dp and 
Injection Machine ' lowing. 
e Industrial Plastics Plastics Qatalog, 9943 Injection 
Design Vertical Injection Molding Machines Molding Machines by A. R. Morse and 
by * CC. Ziesenheim; Vol. 1, No. 2; W. H. Schwartz with H. F. MacMillin, 
= . July 1945; p. 19 ff p. 602, 605, 608, 610, 614. See also In- 
(Continued from Page 25) The Development of the Van Dorn jection Molding, p. 418; and Jet Mold- 
Midget Molder by J. Van Dorn; Vol. 1, ing by A. R. Morse, p. 423 and follow- 
BIBLIOGRAPHY (Cont.) No. 6; November 1945; p. 33 ff. Plastics Catalog, The 1944 Encyclo- 
Extrusion Molding: Vol. 23, No. 1; Reed Prentice Offers 22 Ounce Ma- pedia. of Plastics, Injection Molding 
September 1945; p. 103 ff chine by A. R. Morse; Vol 1, No. 6; Machines by A. R. Morse, p. 672, 676, 
Injection-Compression Molding; Vol. November 1945; p. 37 ff SS0, — — Png o> yea _—. 
23. No. 1; September 1945. Molding Equipment \Accessories: con vy A. R. Morse, p. 423 and follow- 
The Injection Molding of Nylon; Types of Molding Presses by B. F. ; ; . . n : 

Vol, 23, No. 12; August 1946; p. 139 Hantz: Vol. 1, No. 10; March 1946; Plastics Catalog, The 1945 Encyclo- 
ff p. 14 ff pedia of Plastics, Injection Molding 
A Hand Operated Injection Machine; i do ilies re Pe . -? Machines by A. R. Morse, p. 800-804. 
Vol. 24, No. 4: July 1947; p. 117 ff. - oe eee eee ae Vol. See also Injection Molding by A. R. 
2, No. 8; August 1940; p. 42 ff. Morse, p. 468-471. And Injection Mold- 


One Machine with Four Molding 
1947; ing of Thermosets by A. R. Morse, p. 








Functions; Vol. 24, No. 9; May > . 
p. 135 ff. See also Vertical Injection es Ses om 472-475. 
Presses in same issue, p. 218 ff Hydraulic Press Conversion Unit for Modern Plastics Encyclopedia, 1947, 

Internally-heated Spreader; Vol. 25, Injection Molding; Vol. 2, No. 6; No- Volume 2, Injection Machines by A. R. 
No. 4; December 1947; p. 133. vember 1946; p. 31. Morse, p. 274-1280. See also Injec- 
. . Hymac Injection Molder (2 oz. ma- tion Molding by A. R. Morse, p. 855- 
SPE . , ’ - . . “ ‘ 

Sem News Mold . . Sef chine); Vol. 2, No. 7; December 1946; 863 

vageetiem ag ot re tee ae Aa? p. 40. Modern Plastics Encyclopedia, 1948, 
ence by A. R. Morse: Vol. 3, No. 7; , . - “ Anis 
“yes . ae 1947 7 jJectio MO o a i ty) jection Mole & Mac es, p 25 
September 1947: p. 1 ff Injection Molding of Large Parts by Injection Moldin Machin 54 
, Acvessories for the Injection Molder C. F. Massopust; Vol. 3, No. 1; June ff. See also Injection Molding, p. 924 
by A. R. Morse; Vol. 3, No. 7; Sep- 1947; p. 13 ff.; Digest of SPI Paper ff. 
tember 1947 What the Molders Think About the Technical Data on Plastic Materials, 

Machinery Manufacturers and Vice Manufacturers Association, Inc., Wa- 
Plastics Versa by F. B. Stanley; Vol. 3, No. 1; shington, D. C., 1947, 1948 

Injection Molders (24 Ounce Ma- June 1947; p. 16 ff Digest of SPI Catalog: Detroit Mold Engineering 
chine) by C. S. Fuzak; Vol. 1, No. 5; Paper Company, Detroit 12, Michigan. Mold 
October 1944; p 36 ff Molded Polystyrene Refrigerator Bases for Injection Molding (In- 

Continuous Injection Molding and Parts: Vol. 3, No. 3; August 1947; p. valuable because of platen drawings 
Extrusion (Chrysler Machine); Vol. 1, 7 ff contained.) 

No. 5: October 1944: p. 74 ff Catalog: National Tool & Manufac- 

What's Wrong with Molding Ma- 4 lied Hydraulics turing Company, Kenilworth New 
chinery by G. B. Sayre Vol. 1, No. 6; PP - ta Ke om , York, Mold Sets for Injection Mold- 
November 1944; p. 64 ff The Hydraulic Systems in Injection ing. 

Enhancing Injection Molding Effi- ~ a ae yee + ""s ee Molding Technique for Bakelite and 
ciency by C. P. Galehouse; Vol. 2, No Vol. 1, No. 3; Apri vas, PD > 1 Vinylite Resins, takelite Corporation, 
5; May 1945: p. 78 ff . New York (See especially p. 99 ff.) 

Injection Mold Design by J. G. Robb; ANNUALS , SPI Handbook. Society of the Plas- 
Vol. 4, No. 5; May 1946; p. 68 ff. See Modern Plastics Catalog 1941 in- tics Industry, New York (See espe- 
also Vol. 4, No. 6; p. 44: Vol. 5, No. 1; jection Presses, p. 316, 318, 327, 330, cially p. 24 ff.) 

p. 52; and Vol. 5, No. 2 p. 20 where 332, 334, 336 See also Injection Mold- = 
the series is continued ing, p. 210 and following (Please turn to Page 29) 
Inc. 


WHAT? 


Heat Sealing of: 
Cellulose Acetate 
Cellulose Acetate Butyrate 
Vinyls 


Ethyl Cellulose Ro CKFOR 


Polyethylene HY-JE. [) ... for thermoset materials. 
Polystyrene c7OR ROCKFORD Hy-Jectors au- 


tomatically Compress mater- 
HOW? ial into preforms, apply elec- 
for FASTER tronic pre-heating, inject into 

/ 


With electronic equipment in fraction of a . 
— e closed, electrically heated 





second. dies ... all in one accurately 

CLEANER, LOWER controlled cycle... with only 
WHERE? onehandlingof material!Cures 
COST Thermoset are fast and piece production 


Booth No. 48, Society of Plastics Engineers Con- at ag 4 ‘* 
ference, Bellevue-Stratford Hotel, Philadelphia, Pa. . per Cavity muc etter than 

Molding with conventional molding 
equipment. Write for Bulle- 


WHEN? tin 147. 
January 19-21, 1949. 


The Spectrum Manufacturing Company, manufacturers ROCKFORD MACHINE AOCckFOR 
H 


4811 





of The Spectrum Corner Stayer, Bar Sealer, and Card TOOL CO i oe 
Sealer, will also demonstrate a two corner attachment ROCKFO ’ . 
yp B ag hse te ano wi oto: RD MLINGIS coed AGEN TOR CO. 


Manufacturers of Hy-Draulic Shapers © Planers 
Siotters © Shaper-Planers for Metal Working 
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PLASTICS IN PACKAGING 


DISCUSSED AT NEW YORK 
By ARTHUR M. MERRILL 


Thirty-four members and guests of the New York 


Section attended a regular dinner meeting on December 
14, at the Hotel Sheraton. Speaker of the evening was 
Carl Cobbledick, packaging director of Egmont Arens 
Associates, who discussed ‘“‘Plastics in Packaging.” 
Plastics will become more wide- 
ly accepted as a packaging material, 
Mr. Cobbledick said. Manufacturers’ i a 


resistance to plastic packages has 
been based on their higher unit cost, 
but such resistance is not justified in 
view of the greater sales appeal of 
the plastic package. Although high- 4 
er unit costs prohibit use of plastics % 
for every packaging application, the 
following factors justify considera- » 
tion of plastics for any specific pack- gy 
aging problem: (1) possibility of in- | 7 
creasing sales by converting a plan- 
ned purchase item into an impulse 
purchase item; (2) building demand A. M. Merrill 
and brand loyalty by plastic containers having re-use TAYLOR GRADE 
value; (3) merchandising the line with matched-set con- 
tainers which stimulate the purchaser to buy the whole 
line in order to complete the set; and (4) prestige and 
novelty of plastic packages where such qualities help 
sales. Mr. Cobbledick illustrated his talk with samples 
of plastic packages used to merchandise different types 





A welcome answer 





to insulation problems in the 


electrical and electronic fields 


f 





of products, giving case histories of increased sales fol- 
lowing introduction of the plastic package. The speaker 
concluded by emphasizing that the plastic package is 


ne a merchandising aid and only secondarily a For switch stators and rotors, socket bases, 
container. 

In the business session preceding the talk, section condenser stators, insulating washers, and sim- 
president Arthur Nufer, Bakelite Corp., announced the P . : 
election of the following new directors: George Barron, ilar applications ... Taylor Grade XXXP-1 
Ideal Plastics Corp.; E. V. Walsh, Tech-Art Plastics Co.; brings a new combination of insulation resist- 


and Bruce Wessinger, Wess Plastic Molds, Inc. Mr. Nufer 


also announced that the group will be the guests of the ance plus low power factor and low dielectric 


Newark Section at its next meeting on January 12, at — 
y . . . ; : . n 9 s ° 

the Newark Athletic Club. “Selecting the Right Plastic constant, regardless of humidity 

Materials” will be the subject of this meeting, and speak- After 24 hours in water, the power factor of 


ers will be Robert Burns, Bell Telephone Laboratories, 


and Emil Beekman, Army Signal Corps Laboratory, Ft. this material shows a change of less than 0.0010 


Monmouth. Table favors consisting of plastic puzzles and dielectric constant changes less than 0.05 

with key chains were distributed through the courtesy) 

of Mr. Wessinger. when tested at a frequency of 10° cycles. Insu- 
1948 National Officers lation resistance, after four days’ exposure, 


at 90 percent relative humidity and 35°C, is 
500,000 megohms. 

Write for additional dataon Grade XX XP-1, 
and for full information on Taylor Vulcanized 
Fibre, Taylor Phenol Fibre, and Taylor Fabri- 
cating Service. Count on Taylor for help in 


all problems involving Laminated Plastics. 


TAYLOR FIBRE 
COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE + VULCANIZED FIBRE 
Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PA. Pacific Coast Plant: LA VERNE, CALIF 
Offices in Principal Cities 





R. B. Bishop, R. G. Dailey, J. H. DuBois, M. J. Petretti 
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Mold Hoist — Mounting Pads Hopper Vibrator 
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SPECIALIZING IN ACCESSORIES 


for the 


INJECTION MOLDER 


JIMS 


Injection Molders Supply Co. 


P. O. Box 5508 
CLEVELAND | OHIO 














Gate Cutters Integral Oil Filter 





Portable Oil Filter Drying Ovens 





Mold Temperature Regulator Injection Machine Nozzles 
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Empirical Factors in Injection 
Machine Design 


BIBLIOGRAPHY (Cont.) 
BOOKS 
(listing is made in order of importance in relation to 
injection machine design.) 
Injection Molding of Plastics by Isyln Thomas, Rein- 
hold Publishing Corporation, New York, 1947 34 p 
Plastics Mold Engineering by J. H. DuBois and W. I 
Pribble America Technical Society, Chicago 1946 (Es- 


‘ n 
pecially Chapter IX, Injection Molds.) 


Plastic Mold by G B 
(This book has 


Thayer, American Industrial 


through three 


Publishers, Cleveland rone 
editions, each more concerned with injection molds than 
the previous edition.) 

Handbook of Simonds, and C. Ellis, 


Plastics by H. R 


DD Van Nostrand Company, New York 1v43 (Especially 
iD 650-669.) 

Plastics by J. H. DuBois, American Technical Society, 
Chicago, 1945 (Especially p. 209-219.) 


Applied Plastic Product Design by R. L. Davis and R. D 


Beck, Prentice Hall, New York, 1946 

Plastics in Engineering by J. Delmonte, Penton Pub- 
lishing Company, Cleveland, 1942 (p. 303-309) 

Industrial Plastics by Herbert R Simonds, Pitman 
Publishing Company, New York, 1942 Rev. (p. 211 ff.) 

Plastics Problems and Processes by Mansperger and 
Pep] International Textbook Company, Scranton, Penn- 
Vivania, 1942 (p. 56 ff.) 

Piastics Business by H. R. Simonds nd J. V. Sherman 
DD Van Nostrand Company, New York 1946 (p. 5 and 
20) 

Plastic Molding and Plant Management by I). A. Dearle, 
Chen il Publishing Company, New Yorl 1944 (Chapter 


iD 6N ff.) 


The New Plastic by H R. Simonds and M H Bigelow, 
D. Van Nostrand Company, New York, 1945 (See Cerex, 
p. 88; and Saran, p. 76.) 


Plastics by \ I. Yarsley and E. G. Couzens Allen Lane, 


London, 1941 (Especially p. 81 ff.) 


A COMPLETE SERVICE 


orth hfe) Mi. Ritengte),. 
MOLDED PLASTICS 
DESIGNING ¢ ENGINEERING 
MOLD-MAKING ¢ HIGH-SPEED 
QUANTITY PRODUCTION OF 
PARTS OR PRODUCTS 
FROM 4 OZS.TO 22 OZS, 
ALL FINISHING AND 
ASSEMBLY OPERATIONS. 


Call MElrose 6500 


PLASTIC ENGINEERING, INC. 


8506 LAKE AVENUE 
oe ee ee ee een mae 
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for Fine Powders 


(200 to 300 
mesh) 











@ New Defiance No. 
30 Preform Press 
will compact fine 
powders (200 to 
300 mesh) .. . pre- 
forms without lami- 
nations . .. gives 
moldings a lustrous 
oe finish—with no 

99 YEARS OF orange peel surface. 
PRECISION MANUFACTURE ~~." The press has a 
special clutch and brake, fine powder feeder and automatic 
cycling with electronic control . . . uniform preforms with 
multi cavity or irregular shapes . . . plus other features to con- 
trol quality, increase production, lower costs. 75 ton capac- 
ity. Write... Defiance Machine Works, Inc., 2325 Madison 
Ave., Toledo, Ohio. 


DEFIANCE 











é 
y » 
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PLASTIC 
PRESSES 


Pa GO nYVaving 


“"S/  WOBS... MOLDS... DIES 


for PLASTIC MOLDING 
and DIE CASTING 


See reproduction of any de- 
sign or lettering. Most modern equipment 
—seven pantograph engraving machines. 
Engraving plastic molds and hobs since 1920. 


ACME MARKING EQUIPMENT CO. 


DETROIT 21, MICH 


8030 LYNDON AVE. @ 


Twenty-nine 








THEODORE ROTHSCHILD 


Plastics Development 


Creative Design 
Product Development 
Experimental Models 
Process Analysis 


Complete Tool and Jig Service 


Specialized Fabrication 
Facilities 


Expert Consultation on all 
Fabricating Techniques 
and Processes 


5404 Howland St. DElaware 6-0437 
Philadelphia 24, Pa. 











IMPERIAL 


PRECISION CUSTOM MOLDERS 


of Bakelite, Plaskon, Tenite, Beetle, 
Durez, Makalot, Lucite... 











%& COMPRESSION 
PROCESS 

%& COMPLETE ENGI- 
NEERING AND DE- 
SIGN SERVICE 

%e MOLDS MADE IN OUR 
PLANT 


As a pioneer in the plastic in- 
dustry, Imperial Molded has 
acquired broad experience in 
handling of inserts, molding of 

threads, making deep draws, side- 
cores, horizontal bosses, etc. Much of 
the work, involving the solution of 
tough problems, has resulted in new ad- 

vances in compression molding accuracy 
on a commercial basis. 

Ask for Bulletin K-200 which is a brief picture 
story of how Imperial Molded operates. Also 
Bulletin K-100 showing stock pulls, knobs and 7799 
handles. tig 


IMPERIAL MOLDED PRODUCTS CORP. 


L. H. Amrine, President 


2961 West Harrison Street, Chicago 12, Illinois 
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CHOICE OF MOLD STEELS 
DISCUSSED AT NEWARK 
By HAROLD SCHOR 


Use of mold steels, a 
much misunderstood topic 
in the plastics industry, 
was the subject of the eve- 
ning at the December 
meeting of the Newark 
Section, held at the New- 
ark Athletic Club. Mr. 
George E. Brumbach, Chief 
Metallurgist of the Car- 
penter Steel Company, 
Reading, Pa., outlined the 
development and_ selection 
of mold steels. (In the 
following resume of Mr. 
Brumbach’s talk, it should 
be noted that the SPE does 
not necessarily recommend 
Carpenter or any other 
brand of steels; Carpenter 
trade names are used for 
convenience. ) 

According to Mr. Brumbach, development of mold steels 
began in about 1915. At that time Carpenter was supply- 
ing materials to a concern which was engaged in the manu- 
facture of phenolic auto ignition equipment. The parts 
consisted of the distributor head and the thimble through 
which the leads connect onto the head. Quite a bit of 
difficulty was encountered in the hobbing of the ma- 
chinery steel which was recommended at that time for 
the application. In most cases, the molds were eventu- 
ally completed by machining, and there was a great deal 
to be desired from the standpoint of cleanliness when 
using that grade of steel. Accordingly, a program of 
developing mold steels that could be cold hobbed and 
machined was started. The following series of steels 
were developed shortly after that time: 





Remarks Analysis 
a good hobbing C. 0.8% max, 
iron having max- balance iron 


imum hobbabil- 


Brand Name 


Norswede 


ity 

No. 1 Samson good hobbability C 0.10%, Cr 0.60%, 
and higher core Ni 1.25% 
strength 


for mach ined C 0.15%, Cr. 0.60%, 
molds and forces Ni 1.25% 

No. 158 for large ma- C 0.10%, Cr 1.50%, 
chined cavities, Ni 3.50% 

high core 

strength 

machined cavi- C 0.90%, Mn 1.65% 
ties, high core 

strength and ac- 

curacy in hard- 

ening 

Stainless No. 2 AISI Type 420 C 0.30%, C. 13.00% 
for corrosion re- 

sistance 


No. 2 Samson 


Stentor 


These analyses represent the principal standard grades 
which have been established for various types of plastic 
molding from the earlier days until the present. A num- 
ber of them are still being used quite widely, although 
there has been a general trend in the requirements 
toward steels of higher core strength and greater hob- 
bability. 


In the interest of mold steel improvements, several 
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new steels have been brought out within the last two 
years. These are: 


Samson Extra high core C 0.10%, Cr 2.0% 
strength good 
hobbability 

Super Samson high core C 0.07, Cr. 5.0, 


strength with Mo 0.75%, V 0.35% 
limited hob- 
bability 


Mr. Brumbach showed numerous slides, illustrating 


typical examples of all of these mold steels. Other 


slides were also shown illustrating the improvements in 
the two new mold steels with emphasis on the increased 
hobbability of Samson Extra over No. 1 Samson and 
also the high core strength and resistance to abrasion 
at elevated temperatures of Super Samson. The ad- 
dress also included a number of slides illustrating vari- 
ous methods of cold hobbing and also some of the 
difficulties which are encountered when proper precau- 
tions are not taken. 

Before the dinner the Directors met to discuss plans 
for the special Newark Section Guest Night, to be held 


on February 9th. Feature of the Guest Night will be 


the Modern Plastics prizewinning exhibits, and a talk by 
Mr. Hiram McCann, Editor of Modern Plastics. 
The January meeting of the Newark Section will have 


as its theme “Selecting the Right Plastics Material.” 


Speakers of the evening will be Mr. Emile Mc K. Beek- 
man of the Signal Corps Engineering Laboratories, and 
Mr. Robert Burns of the Bell Telephone Laboratories. 


VINYL RESINS GROW UP 
By F. A. RIDEOUT 


Technical Representative, Bakelite Corporation 

Vinyl resins are a variety of synthetic, clear-transpar- 
ent solids. As a group, they are characterized by being 
chemically stable and physically tough. Unlike the sim- 
pler pure chemical compounds, with which the chemist 
is most familiar, these vinyl resins do not have a sharp 
melting point but melt or soften over a wide tempera- 
ture range. The vinyl resin which will be given the most 
attention begins to soften at approximately 250 deg. F. 
and does not become fluid enough to flow visibly under 
its own weight until approximately 450 deg. F. It is 
within this range that vinyl plastics are usually formed 
or processed. Immediately upon cooling the properly 
formulated vinyl plastic will exhibit its useful properties. 
This cycle of softening, forming, and cooling may be 
repeated many times. This property is called “thermo- 
plasticity” and therefore these resins are classed as ther- 
moplastic. 

Chemically the vinyl resins are related by the common 
“vinyl” radial. Many chemicals with this configuration 
with many different groups in this position are known 
to polymerize and form high molecular weight long chain 
compounds. 

When activated by ultraviolet light or a catalyst such 
as an organic peroxide these unsaturated monomers will 
form long chain saturated polymers. Frequently when 
two monomers are mixed they will interact to form co- 
polymers where both vinyl groups occur on the same 
molecular chain. The length of chain may be varied by 
control of reaction conditions which will have an effect 
on some of the material’s properties. Vinyl polymer 
manufacture in its simplest terms is raw material puri- 
fication and requires extremely careful control of re- 
action conditions. 

Solutions of these resins are limited to fairly low 
solids. This is especially true of the tougher, more re- 
sistant high chloride-high molecular weight resins. The 

(Please turn to Page 32) 





Answer to thumbnail sketch: Carl E. Holmes of Ameri- 
can Plastic Engineering Corp. 
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WHEN YOU 
REQUIRE 


na ge 


am BASES 
and MOLD PARTS 


Specify 


ZS. NEW STEEL 


Stocked in our plants at 225 Brinell, this new steel 
can be further heat treated to well over 300 hardness 
with little loss in ease of machining. Wherever you re- 
quire additional toughness or hardness, be sure to 
specify DME No. 2 steel. You'll find it will more than 
pay for itself in greatly lowered mold maintenance costs. 


{Die (78 


oe 









2 LARGE PLANTS FOR FAST SERVICE, 


DETROIT MOLD 
ENGINEERING COMPANY 





DETROIT 12, MICH. « HILLSIDE (Near Newark), N.J 





FINE MOLDS 
FOR PLASTICS 


We specialize in design and 
construction of molds for 


all types of Plastics 


STOKES - TRENTON 
INC. 


Trenton 9, N. J. 
Phone 9809 


Enterprise Ave. 
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Hilippings from Kosy 


by 
WALTER KOSY 


CARL H. WHITLOCK, formerly branch manager of 
the Detroit Office of the Monsanto Chemical Company 
announces the formation of C. H. Whitlock Associates 
at 1601 Fisher Building. The new company will act as 
trade representatives in the Detroit area for Nixon Ni- 
tration Works and the Catalin Corporation. They will 
also engage in engineering and development work in 
the plastics field. 

MR. DALE STRONG, has been appointed purchasing 
agent for United Plastics and Industries, Inc. in Vasser, 
Michigan. Mr. Strong was formerly with Continental 
Can in Cambridge, Ohio. 

JOHNNY KOONS, general manager of the Process 
Mold Company announces that RUSSELL LIVERMORE 
is now representing the company in Michigan. Mr. Liv- 
ermore also represents the Nickol Hard Chrome Com- 
pany in this area. 


Our thumbnail sketch: 

This month’s personality is a real down east Yankee 
who came to Detroit by way of Denver, Colorado. Born 
in West Stewartstown, New Hampshire, on August 21, 
1896, he spent is boyhood in New Hampshire and Ver- 
mont. After graduating from New Hampshire High 
School he spent several years at Boston Tech studying 
mechanical engineering. The advent of World War I in- 
terrupted his education and he saw service in the Royal 
Canadian Air Force. 

With the end of the war, he went west and took a job 
with a compression molder in Denver, Colorado, where he 





PLASTIC MARKING 
& DECORATING 


ENGINEERED HOT STAMPING 
ON THERMOSETTING AND 
THERMOPLASTIC MATERIALS 
ANY SIZE OR SHAPE 
ALL COLORS 


INQUIRIES INVITED 


ART 


ROLL LEAF STAMPING CO. 


3610 PALISADE AVE. 


UNION CITY, N. J. UNION 5-0452 





IN PHILADELPHIA PHONE 
WaAlnut 2-6622 
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eventually became general manager. After eight years 
in Denver he came to Detroit to become assistant manag- 
er in charge of the Plastic Mold Department at Quarn- 
strom Tool Company. 

In 1942 he organized his own company of plastic mold 
designers and builders which has grown into the present 
organization of designers and developers of new ideas 
in plastics with business contacts from Mexico to Canada. 

Along with these activities he found time to teach 
several courses in plastics at the Lawrence Institute of 
Technology and to take an active part in the SPE of 
which he is a charter member. He has served outstand- 
ingly on various committees and at present is a Di- 
rector and Secretary-Treasurer of the Detroit Chapter. 
His favorite recreation is hunting and fishing. Who is 
(See page 31). 





Vinyl Resins 


resin must be handled in its final state of polymeriza- 
tion and only the cyclic ketones, nitroparaffins and oth- 
er relatively expensive solvents will make clear solutions, 
even then at low solids. 

Within the last several years a technique has emerged 
from the laboratories and successfully worked out com- 
mercially for handling the toughest and least soluable 
of these copolymers as a dispersion of high solids con- 
tent, and fluid, in inexpensive petroleum thinners. These 
are organosols which are prepared by pebble milling a 
special new grade of powdered copolymer, called VIN- 
YLITE VYNV resin, in a carefully balanced thinner 
composition along with plasticizer, pigments, and other 
resin modifiers. This high solids “dope” or dispersion 
may then be readily spread or sprayed onto a metal sur- 
face or onto cloth or paper, quickly dried of volatile 
thinner and then fluxed into a continuous strong film by 
a brief exposure to 300-350 deg. F. heat. 

In August, 1946, the Plastic Materials Manufacturers 
Association estimated that export amounted to about 
8 per cent including export to Canada, so most of the 
vinyl resins are sold in this country. The most recent 
figures published show about 138,000,000 pounds per year 
production rate. Adding the planned production of faci- 
lities now being constructed or expected to be in opera- 
tion by the end of 1948, the Modern Plastics Magazine 
shows 250,000,000 pounds per year rate. Present in- 
dications are that even this amount will be sold out. 

The major part of the increase indicated in 1945 was 
under construction before the war started; before our 
rubber supply was even threatened. Long before Pearl 
Harbor vinyl resins were proved and preferred over rub- 
ber for many Navy uses for wire insulation. In fact, the 
Navy recognized the merits of these resins as early as 
November 1936, when vinyl resins were first approved for 
many marine electrical applications. The war interrupted 
the planned development and diversification of these 
resins. Even though vinyl chloride and copolymer resins 
were the tenth raw material to be put under allocation 
by the War Production Board at the early part of the 
war, building new plants was strictly controlled, and 
we could not expand for civilian requirements. Even 
today shortages of building materials interfere with 
the construction of production facilities to meet a rising 
demand for the vinyl resins. We are in the unfortunate 
position of having to allocate the short supply as equit- 
ably as possible to prevent undue hardships among users 
of these materials. 

While we have said vinyl resins have grown up, we 
think you can agree that resins having these properties 
have many promising years of growth ahead as industry 
takes advantage of their distinctive properties. The 
research chemist knows there are many combinations of 
vinyl monomers still to be studied. New resins bring new 
properties; new properties, if desirable ones, expand 
applications in directions unpredictable beforehand! 
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ia and ao many more things Too [ 


, | ‘HE supple belting pictured here 
does a wonderful job of perking 
up women’s clothes—it is so attrac- 


tive and colorful. 


It is made of a Geon plastic com- 
pound—a versatile elastomeric mate- 
rial that is ideal also for webbing or 
matting, welting, beading, and dec- 


orative trims. 


Geon plastic compounds have many 
inherent, time-and-money-saving ad- 
vantages. They come in ten beautiful 
colors — making it unnecessary for 
users to do any further compounding. 
A “natural” color compound is avail- 
able if you desire to do specialized 


coloring by blending. 


Geon plastic compounds extrude 


it improves waistlines 


easily, and can also be compression 
molded and calendered. The finished 
extrusions have excellent tensile 
strength and resistance to flexing and 
abrasion. They are readily adaptable 
to unusual die designs—give high 
gloss without fire polish. They 
have remarkable low temperature 
and sunlight properties, and can be 


embossed. 


We'll gladly send you further infor- 
mation about these highly useful 
plastic compounds; ask about Geon 
plastic 8580—the one used in making 
belting and many other products. 
Please write Department SPE, B. F. 
Goodrich Chemical Company, Rose 


Building, Cleveland 15 Ohio. 








———————— 


10 "Staudand" COLORS! 


RED BROWN 
BLUE TAN 
DARK BLUE YELLOW 


GREEN WHITE 


DARK GREEN BLACK.. 
AND “NATURAL” 


B. F. Goodrich Chemical Company ......:::::::... 


GEON polyvinyl! materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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Ten'll get you twenty 
You can use Formica, plenty: 


There’s not another plastic 

With so wide a range of use; 
That is stronger or is tougher 
Or puts up with more abuse. 


Doesn'‘t maiier to Formica 
If it's in a greasy spot— 
With water or with acid* 
It can surely take a lot. 


Electric volts and amperes 
Give Formica not a scare— 

It knows that when they touch it 
They're not going anywhere. 


Forget it's there—neglect it, 
Treat it good, or treat it rough, 
You can hardly hurt Formica 
For Formica’s really tough. 


Send your “Tell us about it” and...t 


We'll talk about your business, 
How Formica parts will fit it... 
And ten'll get you twenty 

You'll be mighty glad you did it! 


%* Of, course, some acids wouldn't be kind to anything 


. even Formica 





Write FORMICA 
4548 Spring Grove Ave. 
Cincinnati 32, Ohio 


+ SUGGESTION: Write for your copy 
of ‘Data on Formica."’ It’s FREE 
32 illustrated pages of important 
info and engineering data on “‘How, 
Where, Why to Use Formica.”’ 





fee S Per OFF 
Copyright 1948, Formica, Cin., 0. 











at Home with People eect 











at Work in Industry 






The Rieh! Printing Ce. Bae Cleveland 13, Ohio 





